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ABSTRACT
Stalk diameter, erectness of stalk, or adaptability to mechani­
cal harvesting, number of stalks per stool and Brix and sucrose (pol) 
content of the juice in f irs t stubble single stools, and in both plant cane 
and firs t stubble of clones established from these single stools, were 
determined from the progenies of seven crosses of sugarcane used in 
the breeding program at the U. S. Sugarcane Field Station, Houma, La. , 
during the period 1953 to 1955, inclusive. Correlation coefficients for 
stalk diameter between single stools and clones were positive and signi­
ficant and consistently high enough in all crosses to be considered r e ­
liable in making selections either in single stools or clones. The degree 
of association for Brix as determined by hand refractom eter with the 
composite juice taken from the middle internode of each of five stalks 
with a special punch. (Hawaiian type), varied among the seven crosses 
studied, and it is concluded that selections for Brix would be fairly r e ­
liable if not too rigid. Correlation coefficients for erectness of stalks 
and number of stalks per stool, while positive and significant between 
single stools and both years of the clones, were of a low order and a l­
though it is concluded that selection among single stools would have some 
value in most crosses, it would not be as effective as in the case of stalk 
diameter or Brix. Selection for these two characters should not be too 
rigid among the single stools. The correlation coefficients for both
x
Brix by hydrometer and for apparent sucrose (pol) as determined in the 
crusher or firs t expressed juice of five stalks from each clone were 
among the two highest r values obtained and either or both of these 
characters are highly reliable in selection of varieties in any single 
season.
The four characters involved in the three years of the study, 
i .e . , stalk diam eter, erectness, number of stalks per stool and percent 
Brix, were independent and no special difficulty should be encountered 
in selecting individual clones with any combination of the four charac­
te rs . There was a negative and significant association between number 
of stools per plot and stalks per stool in the clones, but the r  values 
were relatively low in all the crosses. Sucrose (pol) was independent 
of stalk diam eter, erectness, or number of stalks per stool, but was 
closely associated with Brix percent.
In general there was a close association between the charac­
teristics of the parents involved in a cross and the progeny of that cross 
for all four characters studied. Average values of the two parents for 
stalk diam eter, erectness, number of stalks per stool, and Brix, agreed 
very closely with both the average values of the progeny and with the p e r ­
centage of the progeny in the different classes.
x i
INTRODUCTION
Development of sugarcane varieties meeting the exacting de­
mands of the Louisiana sugar industry presents many problems in a 
number of related fields of agriculture. To be acceptable a variety 
must possess a certain degree of resistance to diseases, insects, and 
to inversion of sucrose after cutting. But the primary considerations 
are its ability to produce relatively high yields of cane and sugar for 
two to three successive crops from one planting and its adaptability 
to mechanical harvesting.
Among the characters which determine yield of sugar are 
stalk diameter, number of shoots per stool (tillering ability), length 
of stalk, and Brix and percent sucrose in the juice.
The larger stalks are also preferable from the standpoint of 
grower acceptance and, of two varieties with equal yielding ability, 
the larger diameter one is preferred. Good stooling or profuse t i l le r ­
ing, especially early in the growing season, is desirable because it 
affords better coverage of the row surface and consequently more ef­
fective control of weeds in addition to contributing toward higher yields 
of cane. Quality of the juice as determined by the Brix and percent 
sucrose is a very important consideration in variety selection. The 
quality and quantity of the juice are important components of varietal 
perform ance.
1
2To be adaptable to mechanical harvesting with the present 
commercial machines, a variety must be fairly erect in growth habit 
and have stalks which are relatively uniform in length. Varieties 
satisfactory in other respects may be discarded because they are not 
adapted to machine harvesting.
Each year a large number of seedlings from crosses made 
at the United States Sugar Crops Field Station, Canal Point, Florida, 
and more recently from crosses made at Grand Isle and Baton Rouge, 
Louisiana, are grown as single stools by the U. S. Department of 
Agriculture at the U. S. Sugar Cane Field Station, Houma, Louisiana, 
for the purpose of selecting varieties satisfying these requirements.
A considerable amount of labor and funds are involved in this selection 
work each year. There is urgent need for information which would en­
able us to predict within a reasonable degree of certainty the manner in 
which important characters are inherited in progenies from different 
crosses and the behavior of these characters in single stools and sub­
sequently in clones established from these single stools.
A knowledge of the relation or association of different charac­
te rs  in single stools or clones, and of the same character between single 
stools and clones would be of much value in the sugarcane breeding pro­
gram.
The l i t e r a t u r e  c o n ta in s  v e r y  l i t t l e  in fo rm a t io n  on s tu d ie s  r e ­
l a t e d  to  the  p e r fo r m a n c e  of a g ro n o m ic  c h a r a c t e r s ,  e s p e c i a l l y  in  r e g a r d s
3to their relative performance in single stools and clones. This is p a r­
ticularly true of the work in Louisiana where an extensive breeding pro­
gram has been in progress for nearly half a century and which has 
brought the industry from practically total failure to its highest cane 
yield per acre in history during 1955. All but two percent of the sugar­
cane acreage in that year was devoted to varieties produced at Canal 
Point, Florida, and tested in Louisiana according to a survey made by 
Hebert (1955).
During the fall of 1953, a study of breeding behavior of 
agronomic characters was un.dertaken at the Houma Station with 
progenies of seven crosses made at the Canal Point, Florida breeding 
station of the U. S. Department of Agriculture. The study was con­
tinued through the 1955 crop and included studies of single stools as 
well as the plant cane and firs t stubble crops of clones from these 
single stools.
R E V IEW  O F L IT E R A T U R E
Techniques of crossing sugarcane varieties and selecting among 
progenies of crosses are not the same in the different cane-producing 
countries of the world. Two basic approaches to the problem of seed­
ling and variety production are (1) provide a broad base of parental 
varieties to insure that the seedling population will have a high degree 
of genetic variation such as practiced in Hawaii and (2) provide a narrow 
base of parental varieties through selling to reduce genetic variability so 
that the mean of the population will be higher and higher percentages of 
the population will be desirable types, as practiced in Barbados. Al­
though the approach to the problem varies from place to place, the u lti­
mate goal, that of producing varieties meeting the particular require­
ments of each country, remains the foremost objective of cane breeders 
throughout the world.
A review of the literature reveals little that has been published 
in respect to association between different characters, effectiveness of 
selection among progenies and breeding behavior of agronomic charac­
ters in different crosses.
Association of Characters Between Single Stools and Clones Established 
From These Single Stools.
In crosses between Saccharum officinarum and S. spontaneum
4
5the seedlings invariably had more tillers or stalks per plant than the 
clones derived from them according to Raghaven (1953) who studied 
the problem in India.
In Barbados, McIntosh (1935) found that if selection was made 
among the seedlings there was a tendency to take only early maturing 
ones and that clones established from them were all early maturing 
with a short growing season. To overcome this disadvantage in 
Barbados, the seedlings are replanted as clones at ten months and 
allowed to grow until the following year when selections are made 
from the clones. According to Davis (1935) all weak seedlings are 
eliminated at the potting stage and at three and one-half months all but 
the most vigorous seedlings are discarded. This investigator reasoned 
that there is a close association between vigor in the single stools and 
in the clones.
Venkatraman (1935) reported that a detailed Inspection is not
carried  out with the original seedlings in India because it was found that
rankings of clones did not confirm ranking in the seedling stage. He
also found that clones do not give results superior to those of the original
stools, i .e . , establishing clones from the single plants did not result in 
any improvement in the qualities of the plant.
Association Between Characters in the Same Year.
Barber (1915) reported an inverse relation between sucrose and
6vigor and between purity and vigor. The sm allest and least vigorous 
plants had the highest sucrose and purity. This was true whether the 
low yield was due to the genetic make-up of the plant or to diseases.
Mangelsdorf (1935) reported a very high correlation between 
refractom eter Brix and percent sucrose in the juice of cane.
Stokes (1934) found low degrees of positive association be­
tween sucrose and fiber, sucrose and stalk height, sucrose and length 
of leaf, fiber and length of internode, fiber and diameter, fiber and 
stalk weight and between fiber and stalk height. There was a close 
association between stalk diameter and stalk weight, as might be ex­
pected.
Abbott (1938) working in Louisiana found that there was no 
association between vigor and susceptibility to red rot or between 
sucrose percentage and susceptibility to red rot among clones in ad­
vanced agronomic tests .
There was a correlation between cell size of the leaf and 
maturity according to Dutt, Rao, and Hussainy (1953). These investi­
gators working in India observed that the size of stomata in both upper 
and lower epidermis and bulliform cells in the upper epidermis were 
sm aller in early ripening varieties and that this condition could be 
detected when seedlings were three months old.
7Breeding Behavior of Characters.
The performance of a particular cross as a whole is a poor 
guide to the value of that cross as breeding m aterial according to 
Posthumus (1935), He concluded that a combination that gives poor 
average progeny performance may actually be a most successful cross 
because of a few outstanding individuals. Yenkatraman (1935) evaluated 
the type of clones resulting from various combinations by making experi­
mental crosses and growing small numbers of hybrids resulting from 
them. He was then able to determine which parents to employ for se ­
curing particular results.
Warner (1953) was of the opinion that selection percentage 
among the progenies tells only part of the story in respect to evalua­
tion of clones as parents. Some parents which are highly sterile may 
yield few seedlings which results in high per seedling cost. In planning 
a crossing program he stated that special attention is given to bi- 
parental crosses which bring together two elite parents, with particular 
emphasis on combinations in which the virtues and shortcomings of the 
two parents complement each other. He opposed selfing which reduces 
heterozygosity and recommended use of heterozygous clones which dif­
fered in economic characteristics to insure highly variable population 
from which to make selections.
S tev en so n  (1953) c i t e d  a  low  c o r r e l a t i o n  c o e f f ic ie n t  of - .  213
b e tw e e n  s to o l w eigh t and B r i x  but co n c lu d ed  th a t  s e le c t io n  can be m ade
8on the basis of yield with a reasonable degree of certainty that some 
clones with high Brix will be taken. He maintained that the objective 
is to increase the percentage in a population that will be acceptable.
This can be done by selfing to purify the genotype, i .e . , eliminate all 
undesirable characteristics and develop breeding m aterial in which the 
potentialities are predictable.
Dutt, Rao, and Hussainy (1953) studied the inheritance of 
pithiness in sugarcane and found that crossing two non-pithy parents 
gave all non-pithy progenies, two pithy parents gave all pithy progenies 
and that in combinations of pithy and non-pithy parents the crosses in 
which the male was the pithy parent gave more pithy individuals.
Buzacott (1953) found that crosses with Co. 290 generally have 
low sucrose but that combinations of certain POJ varieties, such as 
2727 and 2878, with Co. 290, gave progenies of good sucrose qualities.
Brandes and Klaphaak (1925) found that two mosaic-susceptible 
varieties selected from Chunnee crosses gave only susceptible seedlings 
when crossed together. The deleterious effect of mosaic was not great 
because of the Chunnee parentage. These seedlings showed some degree 
of cold tolerance. Kassoer, a natural hybrid of spontaneum and S. 
officinarum i s resistan t to mosaic and to most other diseases. In back- 
crossing to_S^ officinarum some susceptible and some resistan t seedlings 
were obtained. The proportion of susceptible seedlings was greater in 
the second and third backcross than in the first backcross.
9When Raghaven (1953) crossed Co. 745, a clone selected from 
seedlings of S. spontaneum (Burma), with variety Co. 285, the offspring 
were all higher in Brix and sucrose than the S- spontaneum parent and in 
addition many were as high as Co. 285 or higher.
Abbott (1938) studied reaction of progenies to red rot in four 
crosses. Three of these involved the resistant variety Co. 281. When 
Co. 281 was crossed with susceptible varieties U.S. 1694 and C .P.
30-23, 25 to 30 percent of the progeny was resistant. The crossing of 
resistant C.P. 1161 with susceptible P. O. J. 2725 gave a larger propor­
tion of very susceptible progeny than the cross of Go. 281 and U.S. 1694. 
He considered cross Co. 281 x U.S. 1694 as.being more desirable than 
P. O. J. 2725 x C. P. 1161. From these data he concluded that resistance 
to red rot behaved as a recessive character and that genes for resistance 
were derived from S. spontaneum.
Azab (1952) concluded that a variety need not be discarded as a 
potential parent in the breeding program because it is susceptible to red 
rot. He found that a variety may be able to transm it factors for re ­
sistance if at least a trace of S. spontaneum is present in its inheritance,
although the variety may be susceptible. According to Azab, resistance 
to red rot was inherited as a dominant factor. _£k officinarum lacks the 
dominant gene for resistance, and in addition carries the dominant 
epistatic gene I which masks the expression of the gene for resistance 
°fj£h spontaneum. Arceneaux, Coleman, and Hebert (1950) working with
10
varieties in advanced agronomic tests reported that individuals of the 
same progeny group varied widely as to the degree of injury to freezing. 
In every cross there were some seedlings which were more resistan t 
than either of the parents which suggested to them a typical case of 
multiple factor inheritance. This study was limited to agronomic 
selections of 50 to 140 from each cross and did not represent random 
samples of the progenies of the various crosses since the disease sus­
ceptible and agronomically undesirable clones had been discarded.
M A TE R IA LS AND M ETHODS
A study was made among the progeny of seven crosses between 
clones of sugarcane which had been made in the sugarcane breeding p ro ­
gram of the United States Department of Agriculture. The characters in ­
cluded were stalk diameter, erectness, number of stalks per stool, Brix 
and sucrose (pol). The crosses and parents of each cross together with 
the characteristics of the parents involved are given in Table 1. The 
crosses were made at Canal Point, Florida, in the 1951 crossing season.
Seedlings from the crosses were grown in the field at the U. S. 
Sugar Cane Field Station, Houma, Louisiana, in 1952. The number of 
single plants or stools studied for each cross is listed in Table 1. This 
number ranged from 87 to 300 as a maximum.
In the fall of 1953 records were taken on each single stool for 
stalk diameter, erectness, number of stalks and Brix.
In November of 1953 clones were established from single stools 
of the seven crosses. Sufficient m aterial was used to establish five-foot 
plots of each clone. When available, 150 clones of each cross were 
planted, but in the case of two of the crosses, fewer than 150 clones 
were available. In order to compare the performance of the parents 
with the progeny four plots of each parent were interspersed among the 
c ro sses .
11
Table 1. Cross number, characteristics of parents involved, and number of individuals studied as
single stools in 1953, and as clones in 1954 and 1955.
Cross 
No. 1/
Nun 
Single 
stools 
1st St. 
1953
iber Stt 
Clo 
Plant 
cane 
1954
idied
nes
1st St. 
1955
2/Parents and average rating-  as to characters studied
51-11 87 86 85 C .P . 34/139 x C .P . 36/105 
Medium-large diameter (22.2) Medium-large diameter (22. 1) 
Moderately erect { 2.6) Recumbent ( 3.2) 
High number of stalks (13.2) Moderate number of stalks( 9.9) 
Medium-high Brix )16.9) Medium-high Brix (17.6)
51-15 300 146 136 C .P . 36/105 x C .P . 38/34 
Medium-large diameter (22. 1) Large diameter (25. 7) 
Recumbent ( 3. 2) Moderately erect ( 2, 1) 
Moderate No. stalks ( 9.9) Moderate No. stalks ( 8.0) 
Medium-high Brix (17.6) Low Brix (15.9)
51-32
1
300 148 140 C .P . 36/105 x C .P . 30/24 
Medium-large diameter (22. 1) Large diameter (25. 2) 
Recumbent (^ 3,2) Erect ( 1.4) 
Moderate No. stalks ( 9.9) Few stalks ( 5.7) 
Medium-high Brix (17.6) Low Brix (15.7)
51-49 233 139 119 C .P . 29/103 x C .P . 33/224 
Large diameter (27.7) Large diameter (27.0) 
Moderately erect ( 2.0) Recumbent ( 3.7) 
Moderate No. stalks (10.2) Moderate No. stalks ( 9.3) 
Low Brix (15.6) Medium-high Brix (17.5)
Table 1 (Continued)
Cross 
No. 1/
Nin 
Single 
stools 
1st St. 
1953
mber St 
Clor 
Plant 
cane 
1954
udied
les
1st St.. 
1955
2/Parents and average rating-as to characters studied
51-72 160 144 143 C .P . 33/224 x C .P . 48/126 
Large diameter (27. 0) Large diameter (25. 0) 
Recumbent ( 3.7) Moderately erect ( 2.5) 
Moderate No. stalks ( 9.3) High No. stalks (12.5) 
Medium-high Brix (17.5) Medium-high Brix (17.1)
51-74 279 148 147 C .P. 43/64 x C .P . 44/154 
Large diameter (27.5) Small diameter (20.0) 
Erect ( 1 . 1 )  Recumbent ( 3.4) 
Low No. stalks ( 5.0) High No. stalks (11.4) 
High Brix (19.1) High Brix (18.5)
51-148 104 99 99 C .P . 47/191 x C .P. 43/33 
Small diameter (18.2) Small diameter (19.2) 
Moderately erect ( 2.7) E rect ( 1.0) 
High No. stalks (11.0) High No. stalks (11.0) 
High Brix (19.5) High Brix (19.4)
Total : 1,463 : 910 : 869 :
Crosses made at Canal Point, Florida during the 1951 breeding season,
¥ Average based on 4 determinations per year for 2 years when parents were interspersed among 
the clones. Stalk diameters are given in m illim eters; erectness according to scale of 1 to 5 (the 
lower the number the more erect the variety); the actual number of stalks per stool; and Brix -in 
percent.
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In November of 1954 the clones were evaluated for stalk dia­
m eter, erectness, number of stools and number of stalk per clone. In 
addition Brix and sucrose percentages in the crusher juice were deter­
mined for each clone and parent by milling five stalks of each in a sample 
mill which gives 60 to 65 percent extraction with a variety like Co. E81. 
The number of clones evaluated for each cross in 1954 is shown in 
Table 1.
In November of 1955 the remaining clones were again evaluated 
for stalk diameter, erectness, number of stalk per stool, Brix and 
sucrose. The number of clones remaining for evaluation as first stubble 
in 1955 is shown in Table 1.
Stalk diameter was obtained by caliper measurements at the 
middle of the internode nearest the mid-point of the mature stalk.
Values recorded for the single stools were the averages in m illim eters 
of five measurements made on a like number of stalks. In the case of 
the clones a minimum of six stalks was measured in the same manner 
whenever possible. There were some clones in which fewer than six 
stalks were available.
In ranking sugarcane as to erectness of stalk, a subjective 
rating based on the following scale has been in use at the Houma Station 
for some time. This method was used in these studies.
1 r very superior
2 a superior
15
3 r average
4 - inferior
5 = very inferior
(see Photographs 1-5, inclusive)
Although the absolute value assigned to a particular variety is subject 
to change under different sets of growing conditions, the relative posi­
tion of each varuety usually remains fairly constant.
Classes 1 and 2 are considered desirable for mechanical har­
vesting with machines now in use in the sugar d istrict. Class 3 can be 
harvested, but with some difficulty, while classes 4 and 5 are considered 
inferior for machine harvest and much loss results from use of machines 
for harvesting sugarcane classed as 4 or 5 in erectness.
Brix values for all three years were determined in the field by 
hand refractom eter reading of the juice obtained with a Hawaiian-type 
punch. This special type punch contains a reservo ir in which juices 
from a number of stalks can be collected. Samples were taken from the 
center of the internode nearest the mid-point of the stalk. The juice 
from 5 different stalks was composited for each reading whenever five 
stalks were available.
In order to measure Brix in the laboratory, immediately after 
extracting the juice samples with the Hawaiian punch as described above 
the same stalks were cut and taken to the laboratory and milled to levels 
of extraction ordinarily obtained with factory crusher rolls, or
16
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m
P h o to g ra p h  1 - G r o u p  1. V e ry  s u p e r i o r .  Id e a l  fo r  m e c h a n ic a l
h a r v e s t i n g .
P h o to g ra p h  2 - G ro u p  2. S u p e r io r ,  c o n s id e r e d  v e r y  good
f o r  m a c h in e  h a r v e s t in g .
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Photograph 3 - Group 3. Average, satisfactory for machine
harvesting under most conditions.
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P h o to g ra p h  4 - G ro u p  4. I n f e r io r ,  u n s a t i s f a c to r y  fo r  m a c h in e
h a r v e s t in g .
20
P h o to g ra p h  5 - G ro u p  5. V e ry  i n f e r i o r .  Too b a d ly  lo d g e d
to  h a r v e s t  b y  m a c h in e .
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approximately 65 percent with a variety like Co. 281 or of sim ilar 
milling properties. The density of the extracted juice in the sample 
was determined by hydrometer. The specially designed Brix spindle 
was dropped in a long cylindrical tube filled with juice after allowing 
air bubbles in the juice to escape.
Sucrose (pol) was obtained by direct polarization of the undi­
luted juice after clarification with lead sub-acetate and the polariza­
tion reading was converted to percent apparent sucrose by use of 
Schmitz 1 s table.
All stalks large enough for milling, whether damaged by wind 
or borers, were counted for the purpose of calculating the number of 
stalks for each year of the study. In the single stools the number of 
stalks in each stool were counted and recorded. In the case of the 
clones in both 1954 and 1955 all stalks in a clone were counted, and 
this number divided by the number of stools in the clone to obtain the 
average number of stalks per stool.
Scatter diagrams showing the association for the same character 
in different years were prepared for representative crosses in respect to 
each of the characters studied.
Correlation coefficients were also calculated for association be- 
tween different characters in the same year and for the same character 
between different seasons for each cross separately and for the average of
22
all crosses.
In order to study more definitely the breeding behavior of the 
crosses and its relationship to the phenotype of the parents, frequency 
distributions for each cross and each character were prepared. The 
performance of each progeny was then compared with the performance 
of the particular parent clones involved.
RESULTS AND DISCUSSION 
Association Between the Same Characters During Different Seasons
Correlation coefficients were calculated for each of the four 
characters studied between single stools grown in 1953 and plant cane of 
clones established from them in 1954, between single stools in 1953 and 
firs t stubble of the clones derived from  them in 1955, and between plant 
cane of clones grown in 1954 and f irs t stubble of the same clones in 1955. 
Correlation coefficients obtained in this part of the study are presented in 
Tables 2, 3 and 4.
Stalk diam eter.
In respect to stalk diameter positive significant correlations for 
all seven crosses were found between firs t stubble of single stools in 1953 
and plant cane of clones derived from them in 1954; and between first 
stubble of single stools in 1953 and f irs t stubble of clones in 1955 (Tables 
2 and 3, respectively). The correlation coefficients ranged from .44 to 
. 67 between 1953 and 1954, with an average value of .54; and from . 22 to 
, 76 between 1953 and 1955, with an average value for all crosses of .50. 
Average values of r between 1953 and 1954 were essentially the same 
as r values between 1953 and 1955 for all crosses as a group. Values 
for crosses 32 and 49 were lower between 1953 and 1955 than between 
1953 and 1954 suggesting that the agreement between single stools and 
clones vas closer in plant cane than first stubble of the clones. On
23
Table 2 . C o r re la t io n  c o e f f ic ie n t s  f o r  s t a l k  d ia m e te r , e r e c tn e s s  o f s t a l k s ,  number o f  s ta lk s  
p e r  s to o l  and B rix  by re f ra c to m e te r  i n  sev en  c ro s se s  betw een f i r s t  s tu b b le  s in g le  
s to o ls  i n  1?53 and p la n t  cane c lo n es  e s ta b l is h e d  from  them i n  195k
Cross Number
C h a ra c te r  : 11 s T 3 - ' » 32 : I# : 72 : ■"731 : 11*8 :Average
S ta lk  d ia m e te r  .............................. : •58 : .5 k  : -UU : .52 : .51 : • 59 : .67 i »5k
E re c tn e ss  o f  s t a l k s .................  : .35 : .39 : .2.1 : .28 : .28 ; .31 : .57 * .33
Number o f s t a l k s  p e r  s to o l  • . . : . 2 1 : .314 : • 5 k  : .37 : .35  : .13  : .32 : .33
B rix  p e rc e n t * . 2 8 : .J4 8  : .32 : .72 : .2 k  : .69 : .70 : .I4.8
S ig n , r  v a lu e s  f o r  P. = .05  :
P. = .01  :
. 2 1
. 2 8
: . 1 6  : 
: . 2 1  :
• 16 : 
.21 :
.17 : 
.22 :
.16 : 
.21 :
.16 : 
.21 :
.20
.26
: .06 
: .08
DO
Table 3« C o r re la t io n  c o e f f ic ie n t s  f o r  s t a l k  d ia m e te r , e re c tn e s s  o f  s t a l k s ,  number o f s ta lk s  
p e r  s to o l  and B rix  by re f ra c to m e te r  i n  seven  c ro s se s  betw een f i r s t  s tu b b le  s in g le  
s to o l s  i n  1953 and f i r s t  s tu b b le  c lo n es  e s ta b l i s h e d  from  them i n  1955
'Cross dumber
C h a ra c te r  : I T  : ■” "T5 r 32 ’1*9 : "7?' 7k T T T ' : Average
o ta lk  daam eter . . . a . . . . . . . . . .  • .76  : .56 : .22 .36  : .51 : .61* : .61* : .50
E re c tn e ss  o f  s t a l k s  .............. *. : .28 : .1*2 : .29 .39 : .26 : .1* 9 : .56 : .38
Number o f s t a l k s  p e r  s to o l  . .  : .21 : .1*6 : .37 •1*2 : • 1*1* i .35 s .51 : .1+0
B rix  p e r c e n t ..................... : .21 : .30 : .22 .1*8 : .32 : .63 : .53 : .38
S ig n , r  v a lu es  f o r  P . = .05 j . :
P . = .01
.21 : 
.28 :
.17 : 
.22 :
.16
.21
.18 : 
.21* :
.17  : 
.22 :
.16
.21
: .20
: . 2 6
: .07 
: .09
t vtn
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the other hand, the agreement for cross 11 was closer between 1953 
and 1955 than between 1953 and 1954. The other 4 crosses showed 
essentially the same correlation in the two sets for comparisons. Be­
cause all r values were significant, selection for stalk diameter in 
single stools would be moderately effective and should be practiced.
In order to obtain a more complete concept of the effective­
ness of selection among single stools, scatter diagrams giving the d is­
tribution according to stalk diameter of the single stools in 1953 and the 
plant cane of the clones established from these single stools in 1954, 
and between single stools in 1953 and the firs t stubble of the same 
clones in 1955, are given for certain crosses in Figures 1-6. The 
scatter diagrams for 1953-54 for the three crosses which gave the 
highest, lowest and intermediate r values, crosses 148, 11 and 32, 
are presented in Figures 1, 2 and 3, respectively. An examination of 
Figure 1 shows that of the 99 plants in cross 148, 26 were 20. 5 mm. or 
above in 1953 and that 16 of these 26 plants gave clones among the top 25 
in 1954. An additional seven of the best 26 single plants gave clones 
above average in 1954. Only three of these 26 single plants gave clones 
below average in diameter of stalks in 1954. However, despite this ef­
fective selection nine out of 25 large diameter clones would have been 
lost by selection among single plants.
In cross 148 selecting 26 percent of the population, or 26 plants, 
would have saved 20 of the 25 clones with large diameter, while selecting
27
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12 percent, or 12 plants, would have included seven of the 25 superior 
olones. Both degrees of selection would have been 58 percent effective 
in obtaining superior clones. The more rigid selection would not have 
resulted in more effective selection. Actually, selection of the top 12 
percent of plants would have given only seven superior clones while 
selection of the top 26 percent of single plants would have given 15 
superior clones.
In cross 32 there was a relatively low but significant co rre la ­
tion of .44. There were 33 of the 148 plants from this cross with dia­
m eters of 25 mm. and above in 1953 and there were 28 clones which 
were 26 mm. and above in 1954. Of the 33 superior plants in 1953, only 
11 gave clones which were among the top 28 clones in 1954. The best 33 
plants in 1953 gave 23 clones among the 49 that were above average in 
1954. There were 46 plants 24. 0 mm. and above in cross 32 in 1953.
These gave 19 of the top 28 clones in 1954. However, 14 of the 28 large 
diameter clones, 26. 0 mm. and above, would have been lost by selection 
among single stools. In cross 32, which had a correlation coefficient of 
.44 for 1953-54, if 32 percent of the population, or 48 plants, had been 
taken in 1953 instead of 17 percent, or 25 plants, for stalk diam eter, 16 
of the larger diameter clones instead of nine would have been saved. Thus, 
the effectiveness of selection would have been essentially the same in each 
case, 33 percent effective in the case of the 48 plants and 36 percent with 
the 25 plants. More clones with larger diameter would have been saved
34
had the less rigid selection been practiced in single stools.
Another method of comparing effectiveness of selection among 
single stools for stalk diameter in crosses 148 and 32 is to compare the 
percentage of superior clones in the unselected population of each cross 
with the percentage of superior clones in smaller populations derived 
from single plants selected for large diameter. In cross 148 the per­
centage of superior clones in diameter among the entire population grown 
was 25 percent. If selection had been made in this cross among single 
plants in 1953 for large stalk diameter and only plants with diameter of 
20. 5 mm. and above had been kept and established as clones, the per­
centage of superior clones in this selected population would have been 
61 percent. The increase from 25 to 61 percent in superior clones pro­
vides a measure of the relative effectiveness that selection among single 
stools would have had in securing clones with large stalk diameter.
In cross 32 the percentage of superior clones in the unselected 
m aterial, or entire progeny, was 19 percent. If only single plants with 
diameter of 25 mm. or above had been selected and established as clones, 
the percentage of superior clones in this selected progeny would have been 
33 percent. Thus, selection among single plants would have been consid­
erably less effective in cross 32, with r of .44, than in cross 148, with 
r of . 67. However, even in the case of cross 32 selection of single plants 
for large diameter of stalk would have been sufficiently effective to 
warrant its use.
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Table 4 gives the correlation coefficients among clones for 
stalk diameter between plant cane in 1954 and firs t stubble in 1955. The 
data in Table 4 indicate strong season-genotype or seas on-variety in ter­
actions. Correlation coefficients for the same clones between plant cane 
and firs t stubble in the two seasons ranged from .56 to .71, and averaged 
. 64 for all crosses. This shows a significant association but not parti­
cularly high for the type of m aterial involved. Apparently some clones 
did not give the same relative stalk diameter in the two seasons. In 
fa 't , r  values for 1954-55 were not much higher than for 1953-54 and 
1953-55 in the average of all crosses, and were actually lower for 
crosses 11 and 74 between 1954-55 than between 1953-55.
To a large extent the failure of r values between single stools 
and clones from them in 1953 and 1954, and between 1953 and 1955 to 
approach 1. 00 was caused by the same strong genotype-season in te r­
action as that found in the 1954-55 data, rather than failure of single 
stools to provide a reliable indication of the true phenotype. Thus, r 
values for 1953-54 and 1953-55 actually indicate that single stools are 
highly reliable for determining stalk diameter in a single season. How­
ever, a single stool or clone that is large or small in diameter in one 
season may differ appreciably in other seasons.
Among the environmental factors that may affect the relative 
diameter of the stalk are stubbling qualities and soil heterogeneity. 
Stubbling qualities affect the number of stalks per stool and the number
Table It. C o r re la t io n  c o e f f i c i e n t s  f o r  s t a l k  d ia m e te r , e re c tn e s s  o f  s t a l k s ,  B rix  by r e f r a c to m e te r ,  B rix
by h y d ro m ete r, and a p p a ren t su c ro se  by d i r e c t  p o la r i z a t io n ,  f o r  seven  c ro s se s  betw een p la n t  cane 
i n  1951+ and f i r s t  s tu b b le  i n  1955 o f c lo n es  e s ta b l i s h e d  from  s in g le  s t o o l s .
C ross Number
C h a ra c te r  : T T  : ■" 35" ..... s 32 s U9 “ 7 T “ "V” 71+ * IT+B" : A verage
S ta lk  d ia m e te r ..............................  : .66  : .62 : .66 : .69  : .5 6  s . 6 2 : .71 : .61+
E re c tn e ss  o f s t a l k s ................... : .28  : .1+9 : .21  : .55  : .1+0 : .35 : .58 : .39
Number o f  s t a l k s  p e r  s to o l  . .  : .1+3 : .1+7 : .21  : .65  : .7 0  : .1+6 : .61 : .1+8
B rix  p e rc e n t ,  r e f ra c to m e te r  . . : .61  : .5 0  : .1+7 : . 7 0  : .1+8 : .61 : .69 : -57
B rix  p e rc e n t ,  hydrom eter . . . .  : .7 1  : .69 : • 1+2 : .6 1  : .6 1  : .61+ : .86 : .63
Sucrose  ( p o l* ) * .7 1  : .68 : .65 : .73  : • 60 : .61+ : .69 : .66
S ig n , r  v a lu e s  f o r  P . = .05 .2 1  : .17 : •16 : .18  : .17 : .16 : .20 : .0?
P . = .0 1 .28 : .22  : .2 1  : : .21+ : .22  : .21 : .26 : .09
CO
O'
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of stalks in a stool may affect the size of individual stalks.
It is concluded that selection among single stools should be 
practiced for large diameter of stalks. This selection will probably 
prove more effective in some crosses than others. However, selection 
among single stools should not be extremely rigid because of the strong 
genotype-environment interaction, despite the fact that single stools 
are reliable for that season. From results of this study it is expected 
that 40 to 60 percent of single stools selected for large diameter of stalks 
will produce clones having large diameter.
Erectness of stalks.
There were positive significant correlations for erectness of 
stalks for all crosses between single stools in 1953 and plant cane of 
clones in 1954, and between single stools in 1953 and firs t stubble of 
clones in 1955 (Tables 2 and 3). Values of the correlation coefficients 
between 1953 and 1954 ranged from . 21 to „ 57 and averaged . 33 for all 
crosses; and ranged from . 28 to . 56 with an average value of . 38 for all 
crosses, between 1953 and 1955.
The average values of r for all crosses between 1953 and 1954 
and between 1953 and 1955 were essentially equal as well as for each 
individual cross. Only in the case of cross 74 was the agreement ap­
parently closer between single stools and f irs t stubble clones than be­
tween single stools and plant cane clones. This difference is relatively 
low, however, and probably not important.
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Despite the fact that all r values for erectness were significant 
between 1953-1954 and between 1953-55, all except one, cross 148, 
tended to be low and indicated relatively poor agreement between single 
stools and clones. The prim ary reason for this poor agreement between 
single stools and clones grown in separate seasons can be found in 
Table 4. It can be noted from this table that the correlation between 
clones grown as plant cane in 1954 and the same clones grown as firs t 
stubble in 1955 were also relatively low ranging from .21 to .58 and 
having an average of only .39. Crosses 11 and 32 had r values less than 
. 3 and only two crosses, 49 and 148, had r values above .5. These low 
correlations between the same clones in separate years indicate an ex­
trem ely high genotype-season interaction. Some clones which were the 
most erect in 1954 apparently lodged in 1955 and vice versa.
Throughout the experiment cross 148 behaved differently in r e ­
gard to erectness than the other six crosses. Moderately high r values 
of .57 and .56, between 1953-1954 and between 1953-55, respectively, 
and .54 for the clones in 1954 and 1955 were found, suggesting a con­
siderably closer agreement than was found for the other crosses.
Figures 7, 8, and 9 are scatter diagrams for three crosses 
showing the distribution of the populations for erectness in 1953 and 1954, 
and Figures 10, 11 and 12 give the distribution of the populations in three 
crosses in 1953 and 1955. In all the crosses there were some single 
stools which were erect in 1953 that lodged in 1954 and some erect in
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1953 that lodged in 1955. In 1953, 27 single plants from cross 148 were 
placed in class 1 and in 1954, 17 clones derived from these plants were 
also placed in class 1 and the other 10 were in class 2. None of the 
clones derived from class 1 single stools were placed in classes 3, 4 
or 5. This was true despite the fact that 44 of 99 single stools in 1953 
were recumbent enough to be placed in classes 3, 4 or 5 and in 1954, 35 
of the 99 clones were classified as 3, 4 or 5. Twenty-nine of the single 
stools were in class 2 in 1953 and of that number 11 produced clones in 
class i in 1954, eight in class 2, five in class 3 and five in class 4. Thus, 
19 of the 29 plants produced clones which occurred in class 1 or 2. 
Selection of single plants in classes 1 or 2 would have been very effective 
for this cross, but the same condition did not occur in the other crosses.
Cross 32, with an r value of .21, showed the lowest degree of 
association of all crosses involved. The degree of lodging among the 
progenies of this cross was higher than in cross 1480 Of the 23 plants 
in class 1 in 1953, 17, or 74 percent, produced clones that were in 
class 1 or 2 in 1954. There would have been some value in selecting for 
erectness even in that cross, but eight clones which were placed in 
class 1 in 1954 were derived from single plants which had been placed 
in class 3, 4 or 5. These would have been lost if rigid selection had 
been practiced among single plants.
Of 13 clones of cross 11 established from single plants that had 
been classified as 1 in respect to erectness in 1953, ten were placed in
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classes 1 and 2, and three in classes 3, 4 and 5. Of nine clones from 
the same cross which were placed in class 1 in 1954, three were derived 
from class 1 single stools, one from class 2, one from class 3, and four 
from class 4. Ten single plants classified as 4 or 5 produced clones 
that were placed in class 1 or 2 in 1954.
On the whole the data indicated that except for an occasional 
cross, such as number 148, selection for erectness among single stools 
for one season will not be of much value. It is doubtful that rigid se lec­
tion should be practiced in the single stool stage or among clones for 
erectness in one season. It appears that selection for erectness in any­
one season, whether among the single stools or among clones, was not 
as effective as selecting for stalk diameter.
Stalks per stool.
There were positive correlations in all crosses for number of 
stalks per stool between 1953 single stools and 1954 plant cane clones, 
and between single stools in 1953 and f irs t  stubble clones in 1955 
(Tables 2 and 3). In one cross the r value for association between single 
stools and clones was not significant. Correlation coefficients ranged 
from . 13 to . 54 between 1953 and 1954, and from. .21 to .51 between 
1953 and 1955.
Figures 13, 14 and 15 are scatter diagrams showing the d is­
tribution for number of stalks per stool in single plants in 1953 and 
clones in 1954, for crosses in which the correlations coefficients were
71
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high (cross 32, Figure 13), intermediate (cross 49, Figure 15) and low 
(cross 74, Figure 14) in 1954. Scatter diagrams were also prepared for 
crosses which showed high correlation (cross 148, Figure 16), in ter­
mediate correlation (cross 15, Figure 18) and low correlation (cross 11, 
Figure 17) for the 1953 and 1955 data.
Cross 32 had a correlation coefficient of . 54 between 1953 and 
1954 (Figure 13). In this cross there were 44 plants with 13 or more 
stalks per plant in 1953 and 19 clones that averaged ten or more stalks 
per stool in 1954. Of the 19 superior clones in 1954, nine came from 
the single plants which had more than ten stalks per stool in 1953. How­
ever, ten of the top 19 clones in 1954 were produced by single plants 
that had less than 13 stalks per plant in 1953. In spite of the co rre la­
tion coefficient of . 54, selection for number of stalks per stool in cross 
32 would not have been very effective. Even if 30 percent of the single 
plants in the cross had been selected for high numbers of stalks, ap­
proximately half of the superior clones would have been lost.
Cross 74 had a correlation coefficient of . 13 between 1953 and
1954. A scatter diagrm for these results is given in Figure 14. It is
apparent from this diagrm that selection in 1953 would have been of es­
sentially no value in obtaining clones with a large number of stalks per 
stool. Of the 17 clones in this cross with 13 or more stalks per stool 
in 1954, four were derived from single plants that had 13 or more stalks 
in 1953. The other 13 superior clones would have been lost if only
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moderately rigid selection had been practiced in 1953.
Table 4 gives the correlation coefficients for the same charac­
ters of the clones between two years. The association of stalks per stool 
between years for the clones was relatively low as indicated by r values 
ranging from . 21 to . 70 and averaging .48 for all crosses. As in the 
case of erectness of stalks the seas on-genotype interaction was rather 
large and responsible for the relatively low correlation coefficients ob­
tained. Among the factors which prevent the single stool results from 
comparing with the clones are (1) experimental e rro r, (2) strong in­
fluence of environment on expression of single stools, such as seasonal 
effect, soil heterogeneity or competition with other single stools in the 
population and (3) genotype-season interaction, because single stools and 
clones are grown in separate years and may not respond alike to differ­
ences in the seasons. The populations in this study showed a relatively 
strong genotype-season interaction of about the same order as for e rec t­
ness.
Selection for number of stalks per stool in one season, either in 
single stools or among clones was not as effective as selection for dia­
meter but probably as effective as selection for erectness of stalks. If 
selection for stalks per stools is practiced in single stools, it should not 
be rigid and relatively little emphasis should be given to this character at 
this stage.
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Field Brix.
From  correlation coefficients given in Tables 2 and 3, it is seen 
that there were positive and significant correlations in respect to field 
B rix for all crosses between single stools in 1953 and plant cane clones in
1954 and for all but one of the crosses between single stools in 1953 and 
f irs t stubble of the clones in 1955, with r  values ranging from . 28 to . 72 
between 1953 and 1954, and r values ranging from .21 to . 63 between 
1953 and 1955. The averages for 1953 with 1954 and for 1953 with 1955 
were .48 and . 38, respectively. The generally lower values for 1953 and
1955 than for 1953 and 1954 in the averages of all crosses, and in all in ­
dividual crosses except one, suggest that the agreement between single' 
stools and clones was closer in plant cane than f irs t stubble of the clones. 
Correlation coefficients for four of the seven crosses in 1953-1954 and 
five of the seven in 1953-55 were less than . 5.
In three of the seven crosses, 49, 74 and 148, there was evidence 
that selection for B rix from among single plants in 1953 would have been 
highly effective in obtaining clones high in Brix. In the other four crosses 
r values were low and it is probable that selection for B rix in 1953 would 
have been of little value. Effectiveness of selection in the field on the 
basis of Brix percentages would depend, then, on the particular cross in­
volved because the differences in r values among crosses were greater 
than in the case of stalk diam eter. In fact, the r value for cross 11 was 
not significant at the 1 percent level in the 1953 with 1955 data. This poor
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behavior was apparently not due prim arily to genotype-season interaction 
because in cross 11 the r value for 1954-1955, two years with the same 
clone, of . 61 was high enough to be important. However, some of the 
other crosses did not give the same relative Brix values in the two years. 
Values of r for 1954 and 1955 were not much higher than between 1953 
and 1954, or between 1953 and 1955, and in three of the crosses were 
lower than for either one or both of the comparisons between single 
stools and clones.
Figures 19, 20, and 21 give the Brix distribution of single plants 
in 1953, and clones produced by these in 1954 for crosses 49, 72 and 15, 
respectively. The correlation coefficient between single stools and 
clones was high in cross 49, low in cross 72 and intermediate in cross 15. 
Table 2 shows that cross 49 had a correlation coefficient of . 72 for Brix 
between 1953 and 1954. Of the 39 superior clones in that cross in 1954,
12 were derived from single plants with Brix of 16. 5 or above in 1953.
The other 27 top clones would have been lost had rigid selection been 
practiced among single plants on the basis of Brix percent. In order to 
have included among the selections, 50 percent of the superior clones it 
would have been necessary to select all single plants with Brix of 15. 5 
or above. This was equal to 40 percent of all single plants in cross 49. 
Only six of the 39 superior clones in 1954 would have been saved if the 
highest ten percent of single plants had been selected in 1953. Six of the
13 single plants selected in 1953 would have produced clones which were
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above 16.5 percent in Brix in 1954, a selection effectiveness of 46 per­
cent.
If selection had been less rigid and the highest 25 percent of 
single plants had been selected in 1953, 50 percent, or 16, of the 32 super­
ior clones would have been selected. This less rigid selection, which in­
cluded 25 percent of the population, would have been just as effective pro­
portionately in obtaining high Brix clones as the selection of only ten 
percent, and a higher number of superior clones would have been obtained.
Twenty clones, or approximately 14 percent of the population, 
in cross 72 had Brix percentages of 18 or above in 1954. If rigid selec­
tion had been practiced and only single plants with 18. 5 or more percent 
Brix had been selected in 1953, a total of 22 single plants, only two of the 
better clones would have been included. If the 40 top plants had been 
taken in 1953, six of the superior clones in 1954 would have been included 
among those 40 plants. The number of superior clones would have been 
increased three times by doubling the number of single plants taken. It 
is evident that in the case of Brix percent selection in the single stools 
has some value, but that this selection should be relatively liberal in 
order to save the best clones. In cross 72 five of the superior 28 single 
plants in 1953 gave clones among the top 21 in 1954. An additional 14 of 
the best 28 single plants gave clones above the average in 1954, but ten 
of the top 28 plants gave clones below the average in 1954. Furtherm ore, 
five plants that averaged less than 16 percent Brix in 1953 produced
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clones that yielded over 18 percent Brix in 1954.
Correlation coefficients for field Brix were also calculated for 
each cross between plant cane of the clones in 1954 and firs t stubble of 
the same clones in 1955. These r values are presented in Table 4. All 
r values were positive and significant for the seven crosses. The range 
among r values was from . 47 to . 70, with an average of . 57. In general 
the correlation coefficients between two years of the same clones, 1954 
with 1955, were higher than between single stools and the clones in 
either year. This indicates that single stools are not as reliable as 
five-foot plots of clones for evaluation of Brix. This is true despite the 
fact that the agreement between the same clones in the two years for 
Brix was not especially high. In three of the seven crosses r values 
were .50 or lower between the clones in 1954 and 1955.
Laboratory Brix.
Positive significant correlations between the plant cane and 
first stubble of the clones, 1954 and 3955, presented in Table 4 show 
that values of r for laboratory Brix ranged from . 42 to .86 for the seven 
crosses. The average value of . 63 for all crosses indicates that Brix 
as determined in the laboratory did not differ m aterially from Brix 
measured by the field method for the population as a whole although the 
range was wider in the laboratory method. In only one cross was a value 
of less than . 6 measured, and it is believed that rigid selection for Brix 
could be made in any one season of the clone.
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Sucrose.
The positive significant correlation coefficients for plant cane 
and first stubble clones in 1954 and 1955 show that the range between 
crosses was only . 60 to . 73 and that the average value for all crosses 
was . 66. The average correlation coefficient was as high as for any other 
character studied and the r values were more consistent among the 
crosses than for any other character. This indicates that selection for 
sucrose among clones in any single season was very effective and that 
selection among clones could be more rigid for sucrose than for any of 
the agronomic characters studied.
Summary.
Correlation coefficients for stalk diam eter, erectness, number 
of stalks per stool and Brix between single stools and plant cane of clones 
established from the same single stools and between single stools and 
firs t stubble of clones were all positive and significant for all seven 
crosses. These r values were sufficiently high to be important in the 
case of stalk diameter and Brix and it is concluded that selection among 
single stools for these two characters should be practiced if this selec­
tion is not too rigid. In the case of erectness and number of stalks per 
stool, although significant, correlation coefficients were rather low, 
and it is, therefore, concluded that selection in single stools for those 
two characters should be much less rigid than for stalk diameter and 
Brix.
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Correlation coefficients for stalk diameter, erectness, number 
of stalks per stool, Brix and sucrose were all positive and significant 
between plant cane and firs t stubble of clones. This association was e s ­
pecially close for sucrose (pol), both laboratory and field Brix, and 
stalk diameter. Selection for all three characters would be effective 
in any one season. Correlation coefficients for both erectness and 
number of stalks per stool were not as high as for the other characters 
and selection for those two characters would have to be less rigid even 
among clones.
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Association Between Different Characters in the Same Season
Correlation coefficients for association between different charac­
ters in the same season were calculated for all seven crosses for single 
stools in 1953 and for plant cane and first stubble of clones from the same 
single stools in 1954 and 1955, respectively. The correlation coefficients 
for association between (1) stalk diameter and erectness, (2) stalk dia­
meter and number of stalks per stool, (3) stalk diameter and Brix,
(4) erectness and number of stalks per stool, (5) erectness and Brix,
(6) number of stalks per stool and Brix, (7) stalk diameter and sucrose 
(pol), (8) erectness and sucrose, (9) number of stalks per stool and 
sucrose, (10) Brix and sucrose and (11) number of stools per plot and 
number of stalks per stool are presented in Tables 5, 6 and 7.
Stalk diameter and erectness of stalk.
Correlation coefficients for all crosses were positive for each 
year of the study, suggesting that large diameter is associated with 
recumbency because the higher the value for erectness the more r e ­
cumbent the stalks. It seems logical that the heavier stalks tend to fall 
down more easily than the thinner, lighter, ones. This is not a close 
association, since 14 of the 21 comparisons were not statistically signi­
ficant and the seven that were significant are relatively low and obviously 
not very important. The seven significant r values ranged from . 16 to 
. 35. Even the highest of these does not indicate any important association.
Table 5« Correlation coefficients between characters for single stools in seven crosses grown in 1953*
*
* Cross Number
Characters correlated • l l 9• 15 •• 32 •• 19 •* 72 : 71 *m “ I P -" *• Average
Stalk diameter and erectness 
of stalks .................................................................................................... .09 • .  25** m• .16 •• .35 • .0 1  : .11 •• .30 • .19
Stalk diameter and number of 
stalks per s to o l ....................................................
•
•
« .09 • .01 •• .18 •» - .0 3 m• .02  :
0
 •1 •• .2 1 •• .05
Stalk diameter and Brix . . . . •• .01 #* - .0 6 •* .02 *• .02 a• . 0 8  : .16 «• .19 •• .05
Erectness and number of 
stalks per stool .................. •• .26* •• .29** •9 .10 »• •15 •• .38 : .22 •• .18 •• .2 1
Erectness and Brix .................. * .20 •• - .0 1 •« - .1 0 •• .08 •• .19 : - .0 2 * - .1 0 •• .05
Number of stalks and Brix . . *« .03 •» .09 •• .17 •• .11 *• - .0 2  : .09 *9 .01 •• . 0 9
Sign, r values for P. =  .05 •* .21 .11 •• .11 « .12 •• .11  : .12 9• .19 •• .06
P. =  .0 1 •• .28 • .15 •• .15 •» .15 •» .18 : .15 2 .25 •» . 0 8
^ 'S ig n if ic a n t a t  .0 5 . 
at n 11 .0 1 .
T able 6* C o r re la t io n  c o e f f i c i e n t s  betw een c h a ra c te r s  f o r  c lo n es  i n
p la n t  cane i n  19$k»
seven  c ro s se s  grown as 
Number ~TJross
C h a ra c te rs  c o r r e la te d iiSL 7li JLk3 : AyeraKS.
S ta lk  d ia m e te r  and e r e c tn e s s  o f  
s t a l k s  .................................... .. : .07 :
\0CM• : .15 : .12 : . 11 : .002 : . 21; : .13
S ta lk  d ia m e te r  and number o f s t a l k s :  
p e r  s t o o l .............................................. : - .1 5  : .16 : - .0 3  : .10 : - . lU : .03 : - .1 9  : - .0 2
S ta lk  d ia m e te r and B r i x ..................... : - .0 1  : .32 : -.23** : .002 : .15 : .001; : - .2 3  : .07
S ta lk  d ia m e te r and su c ro se  ( P o l . )  : .07 : .09 : -.17* : .11 : .20* : .01 : -.28** : .02
E re c tn e ss  and number o f s t a l k s  p e r  : 
s t o o l ........................................................  : .Oit : .08 : .12 : .26 : .02 : .22 : . 36** : .15
E re c t n e ss  and B r i x ................................  : -.01; : .10 : .01; : - .0 9  : .29** • . 25** : .08 : .05
E re c tn e ss  and su c ro se  ( P o l . )  . . . . .  : .10 : • 32*”*" : .03 : .13 : •39** : . 22-*-* : .07 : .19
Number o f  s t a l k s  p e r  s to o l  and B rix : .05 : . 23** : - .0 8  : .20 : .20 : .25 : .25* : .18
Number o f  s t a l k s  p e r  s to o l  and
su c ro se  ( P o l . ) ..................................... : .05 : .02 : .01; : .07 : .11 : .11; : .20 ; . 0 9
B rix  and su cro se  (P o lo ) ..................... : ♦ 7 9*'*: . 71** : .75** : .53** : .61** : .63** : »58** : .65
Number o f  s to o l s  p e r  p lo t  and number 
o f  s t a l k s  p e r  3 to o l  .........................  : -.37**: —.32** : —•51** : -.18*-* : -  • 36** : -.37** : - .  Uk*-* : - .3 5
S ig n , r  v a lu e s  f o r  P . = .05
P . = .0 1
.21
.28
.17
. 22
.16
,21
.18
.21;
.17
. 22
.16
.21
.20
.26
" S ig n i f ic a n t  a t  .0 5 . 
** " » .01.
.07
.09
O'
O '
Table 7« C o r re la t io n  c o e f f i c i e n t s  betw een c h a ra c te r s  f o r  c lo n es  i n  seven  c ro sse s  grown as
f i r s t  s tu b b le  i n  1955•
: C ross Number
C h a ra c te rs  c o r r e la te d _________  - I I  ? 15 s 32 : 1x9 * 72 ? 7)i ? D.fl : A v e rs e
S ta lk  d ia m e te r and e r e c tn e s s  of 
s t a l k s ............................ « .07 : .13 : .03 : .09  : .1 1  : .08  : .27 •* .1 1
S ta lk  d ia m e te r  and number o f s t a l k s  
p e r  s to o l  . . . * . o . . . . . . . . . . . . . . . . . . •9 - .2 0  : - .1 7  : - .1 1  : - .0 3  : - .0 9  : - .1 1  : - .0 5 •• - .1 1
S ta lk  d ia m e te r and B r i x ................ .. « .001; : - . 0 8  : - .0 9  : - .0 1  ; .1 1  : - .1 2  : - .3 0 •• - .0 5
S ta lk  d ia m e te r and su c ro se  ( P o l . ) . . •• .001 : - .1 3  : - .1 2  : - .0 3  : .19* : .05  : - .2 7 * * •• - .0 1
E re c tn e s s  o f number o f s t a l k s  p e r  
s to o l »• . 32*-*: .18*  : : .13 : .26**: .17* : .31** : . 27** ■• .22
E re c tn e ss  and B rix  * • • • • • • * • • ♦ • • • • • * •■ - .0 5  : .17 : -.11 ; : .18* : .03 : - .0 2  : .06 •• .07
E re c tn e ss  and su c ro se  ( P o l . ) .............. •• i * o o H »• - .0 6  : - .1 2  : • 25**• .02 : .15  : - .1 7 •• .02
Number o f s t a l k s  p e r  s to o l  and B rix *9 .30  : .09  : .16*  : .26**: .3?** : .13 : .33** *• .22
Number o f s t a l k s  p e r  s to o l  and
su c ro se  ( P o l . )  ......................... ............... .13 : .005 : .1 6  : • 31;**: .55**: •36**: .21* *• • 25
B rix  and su c ro se  ( P o l . )  .................. .. *« .77 : .67 : .61; : .66 : .7 1  : .67  i .72 •* .68
Number o f s to o l s  p e r  p l o t  and number 
o f  s t a l k s  p e r  s to o l  .............................. «• — •38'*'*': - .2 7 * * : - .  i;3**: • Oil : - .2 5 * * : —.Ii2**: - .3 5 * •• - .2 9
S ig n , r  v a lu e s  f o r  P . e .05 • .2 1  : .17  : .16  : .18 : .17  : .1 6  : .20 •*
P . = .01 •• . 2 8  ; .22 : .2 1  : .21; : .22 : .2 1  : .26 ••
■ ^S ign ifican t a t  .05* 
* " » .01.
68
There should be no special difficulty encountered in selecting large dia­
m eter varieties that are also erect in any of the crosses studied, and, 
as a matter of fact, many of the larger diameter clones were erect.
Stalk diameter and number of stalks per stool.
Of the 21 correlation coefficients for association between these 
two characters, seven were positive, two being statistically significant, 
and 14 were negative, one being significant. In 1953 for the single stools, 
correlation coefficients between stalk diameter and number of stalks was 
significant for only two of the seven crosses, 32 and 148. Both of these 
significant correlations were positive. However, both r values were 
very low and do not indicate an association of any importance. For the 
clones in 1954, none of the r values proved to be significant. Although 
the average r values for the seven crosses in 1954 was negative and 
significant, it can be concluded that no important association was found 
for that year.
For the clones in 1955, all r values were negative and the av er­
age for all the crosses was also negative and significant. However, the 
average r value for all crosses as well as the significant r for cross 15 
were both very low and indicated no important association. It can be 
concluded from this study that no important association occurred between 
stalk diameter and number of stalks per stool.
It has been generally assumed that there is a close negative 
association between these two characters i .e . clones with large diameter
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of stalks tend to have fewer stalks per stool. This assumption could not 
be confirmed in the present experiments. None of the seven crosses in 
any of the three years showed an association of this type great enough to 
be considered important. The highest negative r value found was 21 for 
cross 11 in 1955. This value was not significant. The highest significant 
negative r value, for cross 15 in 1955, was only 17, an obviously un­
important value. Among the single stools in 1953, two positive signifi­
cant but still unimportant r values were obtained among the seven crosses.
These two characters were not even as closely associated as 
stalk diameter and erectness, and it should be possible to select indi­
viduals with large diameter and fairly  high numbers of stalks. This is 
especially true in the single stools.
Stalk diameter and Brix.
Eleven of the 21 correlation coefficients for these two charac­
ters were positive, two being significant, and ten were negative, one 
being significant. The two highest r values were /. 32 and -.23, and 12 
of the 21 were less than . 10. Thus, the two characters were not asso­
ciated in this study, and no particular difficulty would be encountered in 
selecting single stools or clones that are both large in diameter and high 
in Brix.
Erectness and number of stalks.
All of the 21 correlation coefficients for association between 
these two characters were positive, and 14 of the 21 were significant.
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The significant correlation coefficients ranged from . 15 to . 36. Only 
four of the r values were above . 30; however, even the significant values 
were not of much importance. There was tendency for the single stools 
or clones with more stalks per stool to be more recumbent, but again, 
no special difficulty should be encountered in selecting varieties that 
have a relatively large number of stalks and that are also relatively 
erect.
Erectness and Brix.
Of the 21 correlation coefficients between erectness and Brix,
14 were positive, four being significant, and seven were negative, none 
being significant. All r values were less than 03 and were not very im ­
portant. The fact that in some of the crosses the two characters were 
positively associated in single stools and negatively associated in clones, 
while in others the association was negative in single stools and positive 
in clones, indicates that there was very little real association between 
the two characters and that no great difficulty should be met in combining 
erectness of stalk and high Brix.
Number of stalks and Brix.
Nineteen of the 21 correlation coefficients between number of 
stalks per stool and Brix were positive and two were negative. Eleven 
of the 19 positive correlation coefficients were significant but the two 
negative r values were not statistically significant. Of the significant r 
values the range was from . 14 to . 37 but only three of the eleven
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significant r values were as high as .30. Of the eleven significant plus 
correlations between number of stalks and Brix, nine occurred in clones 
in 1954 and 1955. Nine of the 14 r values for clones in two years were 
positive and significant. Thus, there was a slight, but well-defined 
tendency among clones for a large number of stalks to be associated 
with high Brix. This tendency would be of some advantage in the breed­
ing program, but this association was relatively low and probably not of 
great importance,
Stalk diameter and sucrose (pol).
Sucrose percent was only determined for clones in 1954 and
1955. The correlation coefficient between sucrose and other characters 
including stalk diameter are shown in Tables 6 and 7.
Seven of the 14 correlation coefficients for association of stalk 
diam eter and sucrose (pol) in clones as plant cane and first stubble during 
1954 and 1955 were positive and seven were negative. Of the seven posi­
tive r values two were significant, but relatively low, and two of the 
seven negative values were significant, the highest being only -.28 , It 
is obvious that there was no important relationship between stalk dia­
m eter and sucrose (pol).
E rectness of stalk and sucrose (pol).
Four of the correlation coefficients between erectness and 
sucrose during 1954 and 1955 were negative and ten were positive. Only 
four of the ten positive r values were significant, all being relatively low,
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and none of the negative correlation coefficients were significant. The 
low values of r , together with the positive and negative values shown by 
different crosses in different years, for example, cross 15 had a signi­
ficant correlation coefficient in plant cane but was negative in firs t 
stubble, strongly suggest that there was no real association between 
erectness of stalk and sucrose (pol).
Number of stalks per stool and sucrose (pol).
All of the 14 correlation coefficients between number of stalks 
per stool and sucrose were positive, but only four of these associations 
were statistically  significant. In cross 72, the r value for association 
between the two characters was . 55 in 1955 but only . 11 in 1954 as f irs t 
stubble and plant cane clones, respectively. The low average values for 
all crosses in both years of the clones and the generally low correlation 
coefficients in all crosses individually for both of the years indicated a 
relatively low and unimportant association between the two characters. 
B rix and sucrose (pol).
All correlation coefficients between Brix and sucrose were posi­
tive and significant. Values of r  in the clones ranged from . 53 to .79 in 
plant cane and from . 64 to . 77 in f irs t stubble. The data indicated that 
sucrose values could be predicted reasonably well from the Brix values, 
but failure of correlation coefficients to approach 1. 00 strongly suggested 
that the elimination of clones in early tests on the basis of Brix alone 
would be moderately reliable but not entirely so.
73
Selection among single stools for high Brix can be recom ­
mended as a means of obtaining clones which are high in sucrose; 
however, it should be recognized that many of the clones obtained in 
this manner will not have high sucrose and some clones will be d is­
carded, which do have high sucrose.
Number of stools per plot and number of stalks per stool.
All correlation coefficients for association between number of 
stools per plot and number of stalks per stool were negative and all but 
two were significant. Values of r for association between these two 
characters were not significant in either plant cane or first stubble in 
cross 49, but were statistically significant in all the other crosses. 
Although the association was not close, as evidenced by the relatively 
low r values, the data did indicate that there was a relationship between 
number of stalks per stool and number of stools per plot of the same 
clone, and that the lower number of stools in the plot the higher the 
number of stalks per stool. Competition for light, water, and nutrients 
would affect the number of stalks per stool within the clone.
Summary.
No important associations were found between stalk diameter 
and erectness, stalk diameter and number of stalks per stool, stalk 
diameter and Brix, erectness and number of stalks per stool, erectness 
and Brix, number of stalks and Brix, erectness and sucrose, number of 
stalks and sucrose, number of stools per plot and number of stalks per
stool in any of the three years. Despite the common assumption that an 
inverse relation exists between stalk diameter and number of stalks per 
stool they did not prove to have any important association in this experi­
ment. The only important correlation between characters was the posi­
tive association between Brix and sucrose in clones. This was expected, 
since sucrose is a component of Brix and the association has been recog­
nized and utilized in cane breeding for a number of years.
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Breeding Behavior of Characters Studied
From the standpoint of selection of parents for crosses, it is 
of interest to study behavior of the seven crosses in comparison with the 
performance of their parents for each of the characters included in the 
study. For this purpose frequency distributions of each of the seven 
crosses in each year were prepared individually for diameter of stalks, 
erectness of stalks, number of stalks per stool, and Brix. These f re ­
quency distributions are presented in Tables 8 to 19, inclusive. The 
results will be reported and discussed by characters.
Stalk diameter.
Frequency distributions for the seven crosses in respect to dia­
m eter of stalks for 1953, 1954, and 1955 are shown in Tables 8, 9, and 
10, respectively.
The average stalk diameter of single stools varied from a low 
of 19- 1 mm. for cross 148 to a high of 34. 1 mm. for cross 49. In p e r­
cent of the population having stalk diameter above 26 mm. the progenies 
ranged from 1. 0 percent in cross 148 to 30. 9 percent in cross 49, among 
the seven crosses. There was close agreement between the average of 
the single stools from a cross and the percent of the population above 
26 mm. in diameter.
A sim ilar range among crosses also occurred in the clones for 
1954 and 1955. For example, in 1954 one cross, 11, had no clones above
T able  8 . F requency  d i s t r i b u t i o n  acco rd in g  to  s t a l k  d iam e te r f o r  seven c ro s se s  grown as  f i r s t  s tu b b le
s in g le  s to o ls  i n  1953*
C ross No.
D is t r ib u t io n  as  t o s t a l k  d ia m e te r i n  ram.
: I I 4..XS 
: to  : 
: 1 6 .0 :
1 6 .1 : 
to  : 
1 8 .0 :
1 8 .1 :
to  : 
2 0 .0 :
2 0 .1 : 2 2 .1 : 
to  : to  : 
2 2 .0 : 2 1 .0 :
2 1 .1 :
to  : 
2 6 .0 :
2 6 .1 : 
to  : 
2 8 . 0 :
2 d . l :
to  : 
3 0 .0 :
3 6 .1 :
to  : 
3 2 .0 : Average :
P e rc e n t o f P o p u la tio n  
22 o r  l e s s  : Over 26
I l l / : 3 «• 9 : H  : 28 : 18 ■ : 10 : 5 : 21.3  : 6 2 . 1 : 5 .7
15 2 / : 1 • 5 : 18 : 53 : 79 : 76 : 11 : 16 : 11 : 23 .9  : 25.7 : 22 .7
3 2  3 / : 3 «• 12 : 30 : 92 : 88 : 13 : 22 3 8 : 2 : 22 .5  : 15.7 : 1 0 .7
U 9 ii/ : 1 •1 6 : 20 : 30 : 56 : : 15 : 10 -: 23 : 9 : 21 .1  : 25 .6 ; 30 .9
72 £ / : 2 *• 3 : 11 : 31 : 37 : H  : 21 : 6 : £ * 23 .5  : 31 .3 : 20 .0
71; i / •• 6 : 31 : 68 : 78 : 56 : 27 : 7 : 3 : 22.9  : 3 8 .7 : 13 .3
1 1 6 1 / : 5 • 36 : 29 : 19 : 12 : 2 : 1  : 1 9 .1  : 85 .6 : 1 .0
1 / C.P. 3V139 x C.P. 36/105
y  c.P. 36/105 x c.p. 38/31;
y  c .p . 36/105 x C.P. 30/21;tt C.P. 29/103 X C.P. 33/22h
3 / C.P. 33/221; x C.P. 18/126
E/ C.P. 13/61 x C.P. I l/ l5 1  
7 / C.P. 17/191 x C.P. U3/33
T able 9• F requency  d i s t r i b u t i o n  acco rd in g  to  s t a l k  d iam e te r f o r  p a re n ts  and p ro g e n ie s  o f  sev en  c ro sse s
grown as p la n t  cane c lo n es  i n  195k*
D is t r ib u t io n  "as to  s t a l k  d ia m e te r i n  mm*
C ross No.
o r
V a r ie ty
T F T
to
1 6 . 0
“ T 6 TT
to
1 8 . 0
“ T F .T
to
2 0 . 0
r ^ 5 . i T T 2 . r
to  : to
2 2 . 0 : 2 k . 0
r n r . i
to
2 6 . 0
r T 6 . i v  w . r
to  : to  
2 8 . 0 : 3 0 . 0
3 6 .1
to
3 2 . 0 Average
IPercent o f  ] 
22 o r  l e s s
3op u la t io n  
Over 26
n  y 2 1 13 2 8 25 17 ri •• 1 21.9 5 1 . 2 0
15 1 1 15 2 8 k 8 38 13 2 2 5 .1 1 1 . 6 3 6 .3
32 1 8 25 37 i|G 15 n 1 2 3 . 8 2 3 . 0 1 8 . 2
h9 2 3 12 2b 32 32 18 16 25.9 12 .2 k 7 .k
72 r\C. 10 35 ill 38 13 5 25.3 8 .3 38 .9
7k 1 17 37 k8 2k 17 b k» 23*0 37 .2 111 . 2
1UB 20 33 21 17 3 1 t* 1■ 19 .8 78 .8 0 .9
C .P . 29/103 2 2 2 8 .0 0 100 .0
C .P . 3Q/2U 2 2 26 .0 0 5 0 . 0
C .P . 33/22U 1 b 2 27.3 0 85-7
C .P . 3 k / l3 9 1 r\ 1 2 3 .0 2 5 . 0 0
C .P . 36/105 1 5 1 2 3 .0 0 0
C .P . 38/3U 3 1 27.5 0 100 .0
C .P . k3/33 3 1 1 9 .5 1 0 0 .0 0
C .P . k3 /6k b 25 .0 0 0
C .P . iik /i5 k 3 1 22 .7 7 5 . 0 0
C .P . k7 /'l91 h 1 9 .0 100 .0 0
C .P . h.8/226 3 1 27 .5 0 1 0 0 .0
1 / For parentage see table 8.
T able  10 . F requency  d i s t r i b u t i o n  acco rd in g  to  s t a l k  d iam e te r f o r  p a re n ts  and p ro g e n ie s  o f seven  c ro s se s
grown as  f i r s t  s tu b b le  c lo n es  i n  1955*
D is t r ib u t io n  a s  lib s t a l k  "diam eter i n  ram.
C ross No.
o r
V a r ie ty
l l . l
to
16 . O'.
1 6 .1
to '
1 8 .0
" I F . l
to
20 .0
: '2 0 .T
to
22 .0
r s F J i
to  
21.0
' 2 1 .1
to
26 .0
'"2S'A
to
2 8 . 0
," 2 tr .T r ,3,6'.T:' ----------
to  : to  :
3 0 .0 : 3 2 .0 : Average
P e rc e n t o f P o p u la tio n  
22 o r  l e s s  : Over 26
n  y 6 6 29 22 17 3 2 : 20.3 7 1 .1 2 . 1
15 11 18 10 17 11 7 1 : 21 .9 5 0 . 0 5 .8
32 5 26 55 37 H 7 2 : 21.8 58 .9 6 .2
19 1 5 25 33 21 20 7 : 23.8 27.7 21 .1
72 1 1 1 0 2 0 11 2 8 23 19 : 21.2 22 .1 29*1
71 2 6 15 53 27 12 2 : 20 .9 7 2 . 1 1 .1
118 17 31 2 7 H 6 3 : 1 8 .1 90.8 0
C .P . 29/103 1 2 1 : 27 .5 0 75-0
C .P . 30 /21 1 3 : 21 .5 0 0
c .p .  3 3 / 2 2 1 2 1 1 : 26.7 0 7 1 . 1
C .P . 31/139 3 1 s 21.5 75 .0 0
c .p .  3 6 / 1 0 5 2 2 3 : 21.3 5 7 .1 0
C .P . 38/3U 3 1 : 21.0 0 2 5 . 0
C .P . U3/33 1 : 1 9 .0 1 0 0 . 0 0
C .P . 13 /65 1 3 : 23-5 2 5 . 0 0
C .P . 11 /151 2 2 : 20.0 1 0 0 . 0 0
C .P . 1 7 /191 1 1 2 ! 1 7 .5 1 0 0 . 0 0
C .P . 18 /126 1 3 : 21.5 0 0
~]J For parentage see table 8.
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26 mm. in diameter while another cross, 49, had 47.4 percent of the 
clones with stalk diameters above 26 mm.
Crosses 49 and 72 were superior in stalk diameter as single 
stools in 1953. On the other hand, crosses 148 and 11 were definitely 
inferior as single stools as evidenced by the sm all percentage of the 
progenies of these two crosses with diameters larger than 26 mm. In 
both plant cane and stubble clones in 1954 and 1955, respectively, high 
percentages of the population of crosses 49 and 72 were larger than 26 
mm. and, conversely, relatively small percentages of the progenies of 
crosses 11 and 148 were above 26 mm. in diameter.
The average stalk diameter of the parents involved in the 
crosses determined to a large extent, the stalk size of the progenies. 
The average diameters of the parents in crosses 49 and 72 were 27. 3 
and 26.0 mm. , respectively. These were the highest values for the 
parents of all seven crosses. The average values of the progenies of 
these two crosses were among the highest of all crosses and higher per­
centages of the population were more than 26 mm. in diameter. The 
average stalk diameter of the parents in crosses 148 and 11 were 18.6
and 22. 1 mm. , respectively, the sm allest parents in the study. Higher 
percentages of the population of these two crosses were sm aller in dia­
m eter than of the other crosses.
Parents of crosses 49 and 72 ranked 1 and 2, respectively, 
according to stalk size, and the progenies of the two crosses ranked 2
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and 1, respectively, in the average of all the clones and 1 and 3 respec­
tively in percentage of the population above 26 mmr Farents in crosses 
11 and 148 ranked 6 and 7, respectively, in stalk size, and the progenies 
ranked in the same order, both in respect to average of the population 
and in percentage of the population with large stalks.
Thus, there was very close agreement between averages of the 
parents involved in a cross and the performance of its progeny in respect 
to stalk diam eter. Crosses involving large diameter parents produced 
high percentages of the progeny in the large diameter class. On the other 
hand, crosses between parents both having small diameters were almost 
valueless for commercial use in regard  to stalk diameter among the pro­
geny. (See crosses 148 and 11). Crosses in which both parents were 
relatively large or one large and one no poorer than medium, such as 49 
and 72, were consistently superior in percentage of the progenies with 
large diam eters. Even in the firs t stubble crop in 1955 crosses 49 and 
72 had 24 and 29 percent, respectively, of the progenies over 26 mm.
The three crosses, 15, 32, and 74, were somewhat variable. 
These were crosses in which one parent was small while the other parent 
was medium to large. In the single stool and plant cane seasons these 
three crosses produced a moderately high percentage of the progeny 
above 26 mm. in diam eter. In the firs t stubble of the clones, however, 
the percentage of the progeny 26 mm. or above had dropped to between 
one and six percent.
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Small diameter clones can be used as parents when selection is 
to be based on large diam eters, but the other parent must be large or 
medium large in diameter.
E rectness.
Frequency distributions of erectness ratings for the seven p ro ­
genies and parents for 1953, 1954, and 1955 are presented in Tables 11,
12, and 13, respectively. As in the case of stalk diameter, appreciable 
differences occurred among crosses in percent of the progeny in the two 
erect classes, 1 and 2. In all crosses a relatively high percentage of 
the single plants or clones were erect each year. There was a good 
agreement between the average of the population in a cross and the p e r­
centage of the population in the different classes, i .e . the lower the 
average of the population the higher the percentage of the progenies in 
class 1 and 2. Despite the fact that all crosses were relatively high in 
averages, some were definitely superior and consequently were considered 
more desirable from a breeding standpoint.
Crosses 49 and 74 were among the superior ones during all 
three years based on percentage of the single stools or clones in classes 
1 and 2. Cross 11 was among the poorest in this respect for all three 
years. This indicates a fairly close agreement among the three years, 
but there were some exceptions. Cross 72, for example, was among 
the superior ones in 1953, but was classed as inferior in 1955, and cross 
15 was inferior in 1953, but among the superior ones in 1955.
T able  11 . F requency  d i s t r i b u t i o n  a cc o rd in g  to  e re c tn e s s  o f  s t a l k s  f o r  seven  c ro s se s  grown as  f i r s t  s tu b b le
s in g le  s to o ls  i n  1953*
C ross No. : d i s t r i b u t i o n  as t o  e re c tn e s s  c la s s
1 : 2 : 3 1+
t
: 5
: : P e rc e n t o f  P o p u la tio n  in  C lass  
: Average + 1 and 2 : 1+ and 5
n V  : 11+ : 28 : 16 18 : 11 : 2 .8  : 1+8.3 : 33 .3
15 ^  : 68 * 77 : 52 50 : 53 : 2 .8  : 1+8.3 : 31+.3
32 y  : 1+1+ : 69 : 1+8 59 : 80 : 3 .2  : 37 .7 : 1+6.3
i+9 y  i 95 : 55 : 1+2 21+ : 17 : 2 .2  : 61+. 1+ : 1 7 .6
72 y  : 56 : 55 : 29 16 : 1+ 2 .1  : 69.1+ : 1 2 .5
71+ y  : 83 : 108 : 52 28 : 8 : 2 .2  : 68 .5 : 1 2 .9
11+8 y  : 29 : 30 : 21+ 11 : .10 : 2.1+ : 56 .7 : 20.2
V  C .P .  3H /139  x  C .P .  36/105
2 /  C .P .  36/105 x  C .P .  38/3U
3 /  C .P .  36/105 x  C .P .  30/21+t/  C .P .  29/103 x  C .P .  33/221+
y c . P  .  33/221+ x  C .P .  1+8/126%f C .P .  1+3/61+ x  C .P .  1+1+/151+ H C .P .  1+7/191 x  C .P .  1+3/33
CXI
Table 1 2 . F requency  d i s t r i b u t i o n  a cc o rd in g  to  e re c tn e s s  o f  s t a l k s  f o r  p a re n ts  and p ro g e n ie s  o f  seven
c ro s se s  grown as p la n t  cane c lo n es  i n  1955*
CroslT UoV 
or 
V a r ie ty
d i s t r i b u t i o n  as to  e re c tn e s s  c la s s
1 5 Average :
P e rc e n t o f  P o p u la tio n  i n  C lass" 
1 and 2 : ' 5 and 5
9 32 2 1 16 8 2 .8 57 .7 2 7 . 9
15 36 59 3 0 18 13 2 .5 58 .2 21.2
32 23 65 51 15 6 2 .5 58 .8 1 3 .5
59 55 58 2 1 10 6 2 .1 7 3 .5 1 1 .5
72 20 63 33 18 10 2 .5 57 .6 1 9 .5
75 55 65 22 6 1 1 .9 8 0 .5 5-7
158 35 31 9 18 7 2 .3 65.7 2 5 . 2
G .P. 29/103 3 1 2 .2 75 .0 0
C .P . 30 /25 3 1 1 .5 75 .0 0
C .P . 33/225 5 3 3 .5 0 5 2 . 8
C .P . 3 5 /1 39 l r \C 1 2 .0 7 5 .0 0
C .P . 3 6 / 1 0 5 7 3 .0 0 0
G .P . 38 /35 1 1 2 2.2 5 0 . 0 0
C .P . 53/33 5 1 .0 1 0 0 .0 c
C .P . 53 /65 5 1 .0 100 .0 0
C .P . 55/155 3 1 2 .2 7 5 . 0 0
C .P . 57/191 1 3 2 .5 2 5 . 0 0
C .P . 58 /126 5 2 .0 100 .0 0
1 /  F o r p a re n ta g e  see  t a b l e  11.
00Oo
Table 13 . F requency  d i s t r i b u t i o n  acco rd in g  to  e re c tn e s s  o f  s t a l k s  f o r  p a re n ts  and p ro g e n ie s  o f seven
c ro s se s  grown as  f i r s t  s tu b b le  c lo n es  i n  1955*
C ross No.
o r
V a r ie ty
D is t r ib u t io n as to  e re c tn e s s  c la s s
1 2
» • * ■
: 3 : 1 5 : Average
P e rc e n t o f  P o p u la tio n  i n  C lass  
1 and 2 : U and 5
i i  y 15 21 i 19 : 18 12 : 2 .9 12.3  : 35 .3
i ? 27 18 : 31 : 13 19 : 2 .6 5 1 .3  : 23 .2
32 21 18 : 12 : 23 12 : 2 .7 17-3 : 21 .0
19 35 10 : 16 : 11 13 * 2 .1 6 3 .6  : 22 .9
72 16 30 : 32 : 29 36 : 3-3 3 2 .2  : 15 -1
71 21 61 : 32 : 20 13 : 2 .6 55*8 : 2 2 .1
118 15 32 : 18 : 12 21 : 2 .9 18 .0  : 33-7
C.P. 29/103 2 1 1 1 .7 75-0 0
C.P. 30/21 3 1 1.2 100.0 0
C.P. 33/221 1 1 2 3 1.0 U .3 71.1
C.P. 31/139 3 1 3.2 0 2 5 .0
C.P. 36/105 1 3 2 1 3 .1 11.3 12.9
C .P .  38/31 1 2.0 100.0 0
C.P. 13/33 1 1 .0 100.0 0
C.P.  13/61 3 1 1.2 100.0 0
C.P.  11/151 2 2 1.5 0 100.0
C.P. 17/191 1 2 1 3.0 25.0 25.0
C.P. 18/126 2 1 1 3.0 5o.o 25.0
For parentage see table 11.
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There were no crosses between two highly erect parents. In
nearly all crosses one of the parents was not very erect. The consist­
ently superior crosses, 49 and 74, however, had one fairly erect parent 
and one recumbent parent. The distinctly inferior cross, 11, involved 
parents both of which were classed as recumbent. Thus, the character­
istics of the parents determined to a large extent the quality of the cross 
both in respect to the average of the population and the percentage of the 
progeny in the different classes.
When the seven crosses were ranked according to average e re c t­
ness of the parents, the following order resulted:
When the seven crosses were ranked according to average erectness of 
the progenies, the following order was obtained:
Rank Cross
1
2
3
4
5
6 
7
148
74
32
15
49
11
72
Rank Gross
1
2
3
4
74
49
148
32
5-6
7
15, 72 
11
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The progeny of crosses in which the average of the two parents 
involved, ranked 1 and 3 (numbers 74 and 148), respectively, also ranked 
1 and 3, respectively, in regard to erectness; and in crosses in which 
the average of the two parents involved ranked 4, 6 and 7 (numbers 15,
72 and 11), respectively, the progenies ranked 5, 6 and 7, respectively, 
in the average of all clones. The parents in cross 49 ranked 5 and the 
progenies ranked 2 in erectness.
In crosses in which selection will be made for erectness at least 
one of the parents should be an erect type.
Stalks per stool.
Frequency distributions for the seven crosses in respect to 
number of stalks per stool for 1953, 1954 and 1955 are presented in 
Tables 14, 15 and 16, respectively.
Average number of stalks in single stools ranged from 7. 7 to 
13.5 among the seven crosses in 1953, and the average number of stalks 
per stool in the clones ranged from 5. 5 to 8. 3 in plant cane in 1954 and 
from 9.2 to 14.2 in firs t stubble in 1955. In nearly all cases the crosses 
in which the average number of stalks per stool was high also had a high 
percentage of the population with over ten stalks per stool. Hence, there 
was good agreement between the average of the population for a cross and 
the percent of the population with more than ten stalks per stool for all 
three years of the study.
Crosses 11, 15, and 148 ranked consistently high in both single
T able  l i t .  F requency  d i s t r i b u t i o n  acco rd in g  to  number o f s t a l k s  p e r  s to o l  f o r  p ro g e n ie s  o f  seven  c ro s se s
grown as  f i r s t  s tu b b le  s in g le  s to o ls  i n  1953*
M s t r i b u t i o n  as  to  number o f  s t a l k s  p e r  stooT"
jss No.
: 1
: to
: 3
•
•
•
«
•
•
h
t o
6
V
to
9
V IA
: to  
: 12
: 13
: to
: 15
: 16 
: to  
: 18
: 19" 
: to
: 21
*4
•
•
••
22
to
2k
•
•
*
r
*•
2'5
to
27
: 28 
: to  
: 30 :A verage:
P e rc e n t o f  P o p u la tio n  
6 s t a l k s  o r  : Over 10 
l e s s  : s t a l k s
n  y : 9 *• 10 : 18 : 6 : 16 : 6 : 3 •• 5 •• : 10 : 1 3 .5  : 21 .8 : 5 7 .5
1 5  y : 1*7 *• 63 : 58 : 36 : 38 : 26 : 22 •• 3 •• h : 7 : 1 0 .1  : 36.7 : U5.3
3 2  3 / : 31 »• 56 : 65 : 65 : 36 : 25 : 9 *• 9 9• 2 : 2 : 1 0 .0  : 29 .0 : 19.3
U9 h f : 1x8 *• 66 : 53 : 27 : 26 : 5 : 2 •• 1 * 2 : 3 : 7 .7  : 18 .9 : 28 .3
7 2  y : 25 •♦ 35 : 36 : 28 : 21 : 5 : 6 •• 1 •■ 3 : 8 .9  : 37 .5 : 1*0.0
7h y : 21 •« 58 : 85 : 1*9 : 1*0 : 15 : 5 ** 6 • *. 9-3 : 2 8 . 3 1*1.2
1 U8  y : 6 «* 6 : 20 : 19 : 18 : 20 : 9 « 3 •• 1 : 2 : 1 2 .8  : n . 5 : 6 9 .2
1 /  C .P . 3U/139  x  C .P . 3 6 /1 0 $
' i f  C .P . 36/105 x C .P . 3 8 / 3 I4.
3 /  C .P . 36/105 x  C .P . 3 0 /2h
t /  C .P . 29/103 x  C .P . 33/221*
5 /  C .P 33/221- x  C .P . L8/126
%/ c .p :  U3/6U x c .p . h h /i£ k  
7 /  C .p . 3-7 / 1 9 1  x  C .p . 1*3/33
Table 15* Frequency distribution according to number of stalks per stool for parents and progenies of
seven crosses grown as plant cane clones in 1951*.
I p ls t r ib u t lo n  as  to  number 'of s t a l k s  p e r  s to o l
C ross No. 1 1* : 7 . "  TO.. : 13' : 16 19 £ 2 25 ' P e rc e n t o f  P o p u la tio n
o r to : to to to : to to to to to to 6 s t a l k s  o r Over 10
V a r ie ty 3 6 9 12 : 15 : 18 21 21* 27 30 Average l e s s s t a l k s
1 1  v 6 20 33 19 1* 1* 8 .2 3 0 . 2 31.1*
15 16 56 1*7 19 : 7 1 6 .9 1*9.3 1 8 .5
32 8 72 1*9 11 6 1 1 6 .8 51* . 1 1 2 .8
1*9 37 62 28 7 2 2 1 5 .5 71 .0 8 .6
72 16 58 1*3 16 6 1 3 1 7 .1 51.1* 1 8 .8
71* 19 66 1*6 13 2 1 1 6.1* 57.1* 1 1 .5
11*8 1* 27 35 25 6 1 1 8 .3 31 .3 33 .3
c .p .  2 9 / 1 0 3 1 2 .1 1 1 .0 0 75 .0
C .P . 30/21* 2 2 6 . 5 5 0 . 0 0
C .P . 33/221* 2 3 2 8 .0 2 8 . 6 28 .6
C .P . 31*/129 1 2 1 3 1 .0 0 75.0
c .p .  3 6 / 1 0 5 1* 3 6 .3 5 7 .1 0
C .P . 3 8 / 3 I1 2 2 6 .5 5 0 . 0 0
C .p . 1*3/33 2 2 6 .5 5 0 . 0 0
C .p . 1*3/61*. 2 2 3 .5 100 .0 0
C.P* l*i*/l51* 3 1 8 .7 0 2 5 . 0
C .P . 1*7/191 1* 8 .0 0 0
C .P . 1*8 / 1 2  6 1 2 1 1 0 .2 0 7 5 . 0
1/ For parentage see table ll*.
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Table 16. Frequency distribution according to number of stalks per stool for parents and progenies of
seven crosses grown as first stubble clones in 1955*
Cross Wo. Distribution as to number of s ta lls  tier stool
o r
V a r ie ty
1
to
3
1+
to
6
7
to
9
m r
to
12
r r j
to
1 5
16
to
18
19
to
21
22
to
21+
25
to
27
’28
to
30 Average
P e rc e n t o f p o p u la tio n  
6 s t a l k s  o r  : Over 10 
l e s s  : s t a lk s
1 1  y 1+ 1+ 15 13 .1 9 7 13 2 1+ 1+ 11+.2 9.1+ 7 2 . 9
15 1+ 18 2 !+ 30 31 17 8 2 2 H .9 1 6 .2 6 6 .2
32 1 26 1+2 29 17 18 5 1 2 1 0 .7 1 9 .3 5 i . l t
U9 13 21+ 38 20 11+ 3 3 2 2 9 .2 31 .1 3 7 . 0
72 8 11 31 28 2l+ 18 7 ).*-r 1+ 8 1 2 .8 13*3 1 5 . 1
71+ 1+ 16 27 31+ 21+ 20 11 h 1 6 1 2 .8 1 3 .6 6 8 .0
11+8 2 5 12 29 11+ 15 12 h 2 1+ U + .l 7 .1 8 0 . 8
c .p .  2 9 / 1 0 3 _L ->J 9 .5 25 .0 7 5 . 0
C .P . 30/21+ 1 nL. 1 5 .0 7 5 .0 0
C .p . 3 3 / 2 2 1 + 2 .1 1 OC Ta. 1 0 .6 2 8 .6 5 7 . 1
C .p . 31+/139 3 1 1 5 .5 0 1 00 .0
C .P . 3 6 / 1 0 5 1 2 1 3 1 3 .6 0 85 .7
C .P . 38/31+ 2 2 9 .5 0 5 0 . 0
C .P . 1+3/33 1 1 1 1 1 5 .5 0 1 0 0 . 0
C .P . 1+3/61+ 2 2 6 .5 5 0 . 0 0
C .P. 1+1+/151+ JL 2 1 11+. 0 0 1 0 0 . 0
C .P . 1+7/191 1 2 1 ll+.O 0 1 0 0 . 0
C .P . 1+8/126 2 1  : 1 .  I k l 0 5 0 . 0
1/ For parentage see table 11+.
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stools and clones and cross 49 was consistently poor in all three years.
The other three crosses were not consistent in their behavior over the 
three-year period. For example, in the average of the population, 
cross 74 ranked 6 in 1954 in plant cane, 3 in firs t stubble in 1955, and 
5 in single stools. Cross 72 ranked 6 in single stools, 3 in plant cane 
clones and 4 in firs t stubble clones.
The average number of stalks per stool for the two parents was 
associated with the number of stalks in the progeny. If the parents in­
volved in the seven crosses are ranked according to number of stalks 
per stool, it will be seen that there was good agreement between the 
averages of the parents and the averages of the progenies. Crosses 11 
and 148 ranked 1 and 2, respectively, in this regard and the averages of 
the progenies consistently ranked 2 and 1, respectively, in all three years. 
On the other hand, the parents of cross 49 ranked 7 and the population in 
that cross ranked 7 in each of the three years of study. The agreement be­
tween average numbers of stalks in the parents and in the crosses was e s ­
sentially as close in cross 15, but in the case of crosses 32, 72 and 74, 
the agreement was not as close during all three years because these
three crosses' were not consistent in their behavior during the three year 
period as stated above. There was a good agreement between the aver­
ages of the parents and the averages of the progenies in single stools for 
these three crosses.
Thus, the stooling qualities of parents affected the number of
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stalks per stool in their progenies, and the more stalks per stool in the 
average of the two parents the higher the percentage of population with 
more than ten stalks per stool, and the higher the average of all plants 
or clones in their progenies.
Parents to be used in crosses in which selections are to be made 
for large numbers of stalks per stool should both have a relatively large 
number of stalks per stool, or at least one parent should be high.
Crosses in which both parents are low in average number of stalks per 
stool can be expected to yield progenies with few stalks per stool.
Brix.
Tables 17, 18 and 19 give the frequency distributions for the 
seven crosses according to juice density, or Brix, for 1953, 1954, and 
1955, respectively. Percent Brix ranged from 9. 1 to 22. 0 among the 
seven crosses in all three years, and the percent of the progenies with 
more than 18 percent Brix in the juice ranged from 0. 0 to 59.9 in single 
stools, from 5. 6 to 59. 6 in plant cane clones in 1954, and from 3.4 to 
45.9 in firs t stubble clones in 1955. Average Brix percent of the prog­
enies for the seven crosses ranged from 12.8 to 18.2 in 1953; from 14.7 
to 18. 1 in 1954 and from 15.5 to 17.4 in 1955.
The progenies of crosses 74 and 148 consistently averaged higher 
percentages than the other crosses for all three years and, conversely, 
the progenies of cross 49 consistently averaged lower in Brix percent- 
ages than the progenies of the other crosses. In the other four crosses
T able 17 . F requency  d i s t r i b u t i o n  acco rd in g  to  B rix  p e rc e n t f o r  p ro g en ie s  o f seven  c ro s se s  grown as
f i r s t  s tu b b le  s in g le  s to o ls  i n  1953*
d i s t r i b u t i o n  as to  B rix^  p e rc e n t
Cross No. : 9 .1 i i l . l : 1 M 7 u :i7 n r .i :lb .l :1H.1 :1 9 .1 :~1G .1 :2 1 .1 : Percent of Population«• to to : to : to : to i to : to : to : to : to : to : to : to :
1C.0 n .o :12 .0 :1 3 .0 :li|..C :1 5 .0 :1 6 .0 :1 7 .0 :1 8 .0 :1 9 .0 : 20.0 :2 1 .0 :2 2 .0 :Average: 13 or less : Over 18
11 2/: 7 13 : 11 : 13 : 18 : 13 : 8 : 3 : 1 •* •• : : : 12 .8  : 5 0 . 6 : 0
15 2 / s 1 3 : 7 : 15 : 22 : 57 : 51 : 85 : 36 : 13 : 6 : 1 : : 1 5 .5  : 9 .7 : 6 .7
32 3 / : 1 8 : 10 : 25 : 37 : 68 : 51 : 61 : 23 : 12 : 3 • « » V • * 15-0  : 1U.7 : 5 .0
19 8 18 : 9 : 25 : 32 : 51 : 31 : 31 : 15 : 9 : 1 • • • • • m lit. 3 : 2 5 . 8 : lt.3
72 i / : 3 6 : it : 6 : 16 : 2 l : 21 : 31 : 23 : 20 : 2 : 1 : : 1 5 . 6  : 11 .9 : lit. it
71 £/: : 1 : 3 : 2 : 1* : l l : 31 : 51 : 85 : 10 : It 2 : : 18 .2  : l.lt : 59 .9
H8 I / i • : 1 : 6 : 11 : 12 : 31 : 20 : n : It : 2 : 1 6 .7  : 3 .8 19 .2
y C.P. 3 it/l3 9 X C .P . 3 6 / 1 0 5
y C .P . 36/105 X C .P. 3 8 / 3 I;
3 / C .P. 36/105 X C .P . 3 0 / 2 1
y C .P. 29/103 X C .P. 33/221
y C .P. 33/221 X C .P . 18/126
y C .P. it3/6it 3c CJ.P . 11/151
y C .P . 17/191 X C .P . 13/33
Table 1 8 . F requency  d i s t r i b u t i o n  a cc o rd in g  to  B rix  p e rc e n t f o r  p a re n ts  and p ro g e n ie s  o f  seven  c ro sse s
grown as  p la n t  cane c lo n es  in  19 5U-
Gross No. 
or
Variety
to
10.0
TXT
to
11.0
Distribution as to Brix percent
to : to : to : to : to : to : to : to : to : to 
12.0:13. 0 :ll|.Q :l5 . 0:16. g>:17.0:16.0:19.0; 20.0:21.0
2Tm
to : 
22.0 iAverage
Percent of 'Population
13 or less : Over 18
u 3 / 1 1 10 5 8 XL 22 6 12 7 2 1 16.1 13-9 25.6
15 2 1 1 2 6 33 19 38 20 18 2 If 16.1 8.2 16-1+
32 1 2 13 20 27 32 29 12 10 1 1 15-3 10.8 8 .1
U9 li r-*V 9 : 10 22 23 18 15 17 6 2 kk lUo7 21.0 6.0
72 U 5 10 20 17 21+ 38 18 7 1 kk 15.3 13.2 5 .6
7a 1 i■ 2 h 10 18 21+ 39 26 21 1 18.1 0.7 59.6
1U8 : 3 U 8 : 9 23 20 21 7 3 1 17.0 3 .0 32.3
C.P. 29/103 1 1 1 1 15.0 25.0 25.0
C.P. 30/2U 1 1 2 15.2 25.0 0
C.P. 33/222+ 1 1 1 2 2 17.5 0 57.1
C.P. 3 k / l3 9 1 2 1 16.7 0 25.0
C.P. 36/105 1 I; 2 17.6 0 28.6
C.P. 38/3U: 1 1 1 1 16.2 0 25.0
C.P. U3/33 2 2 20.0 0 100.0
C.P. h 3 /6 h 1 3 20.0 0 75.0
C.P. k h / l $ h 2 2 18.0 0 50.0
C.P. 2+7/191 3 1 19.0 0 100.0
C.P. 1+8/126 1 2 1 17.0 0 25.0
1j  F o r p a re n ta g e  see  t a b le  17 .
vOOJ
Table 19* Frequency  d i s t r i b u t i o n  acco rd in g  to  B rix  p e rc e n t f o r  p a re n ts  and p ro g e n ie s  o f sev en  c ro sse s
grown as  f i r s t  s tu b b le  c lo n es  i n  1955*
D is t r io u t io n  as t'o B rix  p e rc e n t
C ross No.
o r
V a r ie ty
T .T :T 6 7 jm T lT lT . 'T
to  : to  : t o  ; to  
,1 0 . 0 : 1 1 . 0 :1 2 . 0 : 1 3 . 0
to  : to  : to  : to  : t o  : to  : to  : to  
1 5 . 0 :1 5 . 0 :1 6 . 0 :1 7 . 0 : 1 8 . 0 :1 9 . 0 : 2 0 . 0 : 2 1 . 0
■a.r
to
2 2 . 0 Average
P e rc e n t o f P o p u la tio n  
13 o r  l e s s  : Over 18
1 1  V 1  : : 2 9 : 13 2 0 17 8 9 : 5 : 1 1 6 . 0 3 .5  : 1 7 . 6
e *
«  • 5 7 : 25 30 5o 2 2 8  : 7 : 1 6 . 1 3 .5  : 1 0 .5
32 : 1  : 1 5 13 : 31 31 55 15 5 : 1  : 1 5 .6 5*8 : 3*5
59 : : 5 5 17 : 13 19 29 19 6 : 5 : 2 15-8 7 . 6  : 1 0 . 2
72 : 2  . 2 .16 1 0  : 2 5 25 2 6 2 1 13 : 1 : 15*5 1 5 .2  : 9 .9
7b : 1  : 1 1 3 : 19 17 29 32 23 : 17 : 5 16 .9 2 . 0  : 2 9 . 9
158 1  : : 1 5 : 9 1 0 1 1 17 25 : 15 : 5 1 1 7 .5 2 . 0  : 5 5 .9
C.P. 29/103 : 1 1 2 1 6 . 2 0  : 0
C.P. 30/21;: 1 3 1 6 . 2 0  : 0
C .P . 33/22U : 1 1 1 2  : 2  : 1 7 .5 0  : 5 7 . 1
C .P . 35/139 2 2 1 7 . 0 0  : 0
C .P . 36/105 3 2 1  : 1  : 1 7 .5 0  : 2 8 . 6
C .P . 38/31; i 3 1 : : 1 5 .5 0  : 2 5 . 0
C .P . 53/33 1 1  : 2  : 1 8 . 7 0  : 75 .0
C .P . 53/65 1 3 : : 1 8 . 2 0 : 75*0
C .P . 55/155 3 : : l 1 9 .0 0 : 1 0 0 .0
c .p . 57/191 1 : 1 : l 1 20 .0 0 : 100 .0
C .P . 58/126 1 3 17 .2 0 : 0
~\J F o r p a re n tag e  see  t a b le  17-
vO
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the average Brix percentages were not the same for all three years of 
the study. For example, in the average of single stools, cross 72 
ranked 3 among the crosses in 1953, but ranked 6 and 7 in the average 
of plant cane and the first stubble clones in 1954 and 1955, respectively. 
Cross 11 ranked 7 in 1953, 3 in 1954 and 4 in 1955. Crosses 15 and 32 
ranked 4 and 5, respectively in 1953 and 1954, but ranked 3 and 6, r e ­
spectively, in 1955.
The average Brix percent of the parents involved in a cross 
affected the juice density of the progeny. The averages of the parents 
in crosses 74 and 148 were the two highest of all parents in the seven 
crosses and the progenies of these two crosses were the highest in Brix 
for all three years of the study. On the other hand, the two parents in 
cross 49 were the lowest ones in respect to Brix percent and the progeny 
of that cross gave an average Brix percentage which was among the lowest 
of all crosses for all three years of the study. There was a close agree­
ment between the average Brix percent of parents involved in a cross and 
the average Brix percent of that progeny as well as in the number of indi­
viduals in the progeny with juice of different densities. The higher the 
value for Brix of the two parents the higher the percent of the, population 
in the high Brix classes.
Parents of crosses from which selection for Brix percent is to 
be made should both preferably be relatively high in Brix, but if that is 
impossible, at least one of the parents should be high and the other at
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least medium, so that the average of the two will be relatively high. 
Summary:
A close association was found between the characteristics of 
the parents involved in different crosses and the progenies of those 
crosses for stalk diameter, erectness, number of stalk per stool and 
Brix. Average values for the two parents agreed closely with both the 
average values of each progeny and the percentage of the progeny in dif­
ferent classes.
When both parents involved in a cross were large in diameter, 
or erect, or had large numbers of stalk per stool, or were high in Brix, 
both the average for the progenies and high percentages of the population 
were large in diameter, or erect in growth habit, or had large numbers 
of stalks per stool or were high in Brix. The opposite was true in crosses 
in which both parents were small, or recumbent, or had few stalks per 
stool or were low in Brix. The progenies were intermediate when one 
parent possessed the desirable characteristics and the other did not have 
these desirable characteristics.
SUMMARY
A study of breeding behavior of certain agronomic characters 
with progenies of seven crosses of sugarcane grown as single stools in 
1953 and as plant cane and f irs t stubble of clones established from the 
same single stools in 1954 and 1955, respectively, revealed the follow­
ing:
1. Correlation coefficients for stalk diameter between single 
stools and plant cane clones; between single stools and firs t stubble 
clones, and between plant cane and firs t stubble of clones established 
from the single stools, were .54, .50 and .64, respectively, and indi­
cate that selection for stalk diameter would be effective and should be 
practiced but that this selection should not be rigidi
2. The relatively low correlation coefficients for erectness be­
tween single stools and clones, and between two years of the clones, 
strongly suggest that rigid selection should not be practiced for erectness 
or adaptability to mechanical harvesting in either the single stools, or any 
one season of the clones.
3. Correlation coefficients for stalks per stool were low between
single stools and clones. Rigid selection for number of stalks per stool 
should not be practiced in single stools or any one season of the clones.
4. Although correlation coefficients for Brix between single 
stools and clones were significant and high enough to be of importance in
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the average of all crosses, there were wide differences between crosses 
as indicated by r values ranging from . 28 to . 72 between single stools and 
plant cane clones, and from . 21 to . 63 between single stools and firs t 
stubble clones. It is concluded that due consideration should be given 
to this fact in the breeding program and that selection for Brix as deter­
mined by refractom eter in the field should be practiced but should not be 
rigid.
5. Both sucrose by polarization and Brix by hydrometer, as
determined in the crusher juice from five stalks, showed a high degree
of association between plant cane and stubble of the clones and are con­
sidered reliable criteria  in making selections in any one season.
6. There was essentially no association between any of the follow­
ing characters as indicated by non-significant or low correlation coeffi­
cients in all three years of the study:
a. Stalk diameter and erectness of stalks
b. Stalk diameter and number of stalks per stool
c. Stalk diameter and Brix
d. Erectness of stalks and number of stalks
e. Erectness and Brix
f. Number of stalks per stool and Brix
g. Stalk diameter and sucrose (pol)
h. Erectness of stalks and sucrose (pol)
i. Number of stalks per stool and sucrose (pol)
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7. There was a negative and significant correlation between
. number of stools per plot and number of stalks per stool in the average 
of all crosses between two years, but this association was not very close 
and in the case of one cross was not statistically significant.
8. There was a close association between Brix and sucrose for 
both years of the clones. The average correlation coefficients was con­
sistently high for each individual cross and averaged . 72 in plant cane 
and .68 in first stubble for all crosses.
9. In general, progenies of crosses involving large-diameter
y
parents were large in diameter and, conversely, progenies of crosses 
involving sm all-diam eter parents were small in diameter. There were 
exceptions and many individual single stools in clones were either larger 
or sm aller than either parent involved in the crosses.
10. Progenies of crosses between erect parents were generally 
erect and progenies of recumbent parents were generally recumbent. The 
average ranking of the two parents in respect to erectness agreed very 
closely with the average ranking of their progenies.
11. The number of stalks per stool in single stools or clones also
agreed with the number of stalks per stool in the parents. The ranking of 
the parents in number of stalks per stool was about the same ranking as 
the average of the progenies.
12. Progenies of crosses involving parents high in Brix were 
relatively high in Brix and progenies of low-Brix parents were low in Brix.
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There were examples of transgressive segregation in all crosses as 
evidenced by the number of individuals in each cross either above or 
below either parent in Brix.
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